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Baselfne Risk As~essment 

1.0 Introduction 
BlACK & VEATCH Waste Science, Inc .. (BVWS) was tasked to provide a 

baseline risk assessment utilizing data from a number of previous investigations at 

Operable Unit No. 4 (OU4) of the Des Moines TCE Site located in Des Moines, 

Iowa. A previous risk assessment was performed by Eckenfelder, Inc. on OU2 of the 

same site, and the data and findings of that report are not re-evaluated in this report. 

There was also an addendum to that OU2 risk assessment performed by BVWS, 

dated November 23, 1993, which evaluated future residential exposures at OU2. This 

risk assessment report is structured in compliance with the Risk Assessment Guidance 

for Superfund (RAGS) manual (USEP A, 1989a) and in a manner similar to the OU2 

risk assessment in that many of the same assumptions have been used. 

Risk assessment is a scientific procedure intended to estimate the probability of 

adverse health effects from exposures to toxic substances. The results of the risk 

assessment are not absolute statements of every possible human health effect. 

Accordingly, remedial and risk management decisions should not be exclusively 

based upon the baseline risk assessment results, but should consider these results in 

conjunction with assessment uncertainties, available technologies, public perceptions, 

and economic feasibilities. Traditionally, Superfund baseline risk assessments have 

focused on contaminants and exposure pathways directly related to the site. These 

assessments do not address risks from other sources of chemical exposure (e.g., 

dietary exposures) or risks from other contaminants that are not associated with the 

site under evaluation. 

Risk assessment is a multi-step process comprising the following tasks: 

• Data evaluation. 

• Toxicity assessment. 

• Exposure assessment. 

• Risk characterization. 

• Uncertainty analysis. 

The baseline risk assessment also includes an environmental assessment. A wildlife 

toxicity assessment has been completed and accompanies this report. The nature of 

the environmental assessment, whether exhaustive or cursory, depends upon various 

site conditions . 
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The general format for risk assessment and definition of terms is consistent with 
those provided by United States Environmental Protection Agency (USEPA) Risk 
Assessment Guidance for Superfund Volume I (Parts A, B, and C) and Volume II 
(1989a). Additional guidance comes from the Office of Solid Waste and Emergency 
Response (OSWER) directive 9285.6-03 "Human ·Health Evaluation Manual, 
Supplemental Guidance: Standard Default Exposure Factors" (USEPA, 1991a). 

Data evaluation includes the selection of chemicals of potential concern (COPC) 

that will be evaluated in the risk assessment, based on issues such as data quality, 

frequency of detection, presence in background samples, and presence in laboratory 

blanks. 
The toxicity assessment involves determining the adverse health effects associated 

with chemical exposures, the relationship between magnitude of exposure and adverse 
effects, and the related uncertainties involved. 

Exposure assessment involves characterizing the contaminated media on site, 
identifying and evaluating environmental transport and fate pathways, identifying the 
populations potentially exposed to the COPCs, and estimating the magnitudes, 
frequencies, and durations of exposures. 

Risk characterization is the estimation of health risks associated with the COPCs 
based on information from the toxicity and exposure assessments. Although risk 

characterization is conducted for all COPCs, the discussion focuses on those 

contaminants that contribute most of the total risk, as indicated by the results of the 

risk calculations. 
Uncertainty analysis is a qualitative and, where possible, quantitative description 

of the assumptions and limitations inherent in each step of the risk assessment. 

The environmental assessment normally involves an inventory of onsite plant and 

animal communities, an explanation of how these communities might be exposed to 
onsite contamination, a description of the toxicological and physiological impacts of 

this contamination upon individual species, and a qualitative evaluation of some of 
the. potential risks posed to onsite flora and fauna by the contaminants. 

Although these steps are presented sequentia~y, the risk assessment process is 
highly iterative. Information developed in each step of the risk assessment is useful 

in subsequent steps and provides feedback to preceding steps. For example, 
concentration data from the exposure assessment may be used during the data 
evaluation to select COPCs. Toxicity profiles developed in the toxicity assessment 
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may provide important qualitative information for use in the risk characterization or 
in the uncertainty analysis. 

1.1 Objectives of the Risk Assessment 
The revision of the National Oil and· Hazardous Substances Pollution 

Contingency Plan (NCP) states that the purpose of the remedial process is to 
implement procedures that reduce, control, or eliminate risk to human health and the 

environment. The main objective of the human health evaluation process is to 

provide the information necessary to assist in the decision-making process at potential 

remedial sites. The following are specific objectives of the human health evaluation 
process: 

• Provide analysis of preliminary risks (risks that could exist onsite in the 

absence of remediation or institutional controls) and help determine what 
actions are necessary; 

• Provide a basis for determining the levels of chemicals that can remain onsite 
and not adversely impact public health; 

• Provide a basis for comparing potential health impacts of various remedial 
alternatives; and 

• Provide a consistent process for evaluating and documenting the site-specific 

threats to public health. 
The revision of the NCP also calls for the selection of remedial actions that are 

protective of environmental organisms and ecosystems. In addition, numerous federal 
and state laws and regulations concerning environmental protection are potentially 

"Applicable or Relevant and Appropriate Requirements" (ARARs). 

This risk assessment provides an evaluation of potential risk to human health 

and the environment from exposure to the contaminants at OU4 on the Des Moines 
TCE Site in Des Moines, Iowa. The assessment results will attempt to document the 

magnitude and cause of risk at the site. In addition, the results will aid in the 
uetermination of necessary response actions and in the establishment and subsequent 

modification of remediation goals. A flow chart of the risk assessment process is 
presented in Figure 1-1. 
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2.0 Approach and Theoretical Considerations 
This subsection presents a general discussion of the methods used and theoretical 

considerations involved in each step of the risk assessment. The results of each step 
of the risk assessment for OU4 are presented i.n Sections 3.0 through 6.0. 

2. 1 Data Evaluation 
The process of determining the COPCs for OU4 includes an evaluation of the 

analytical data, an analysis of the sources of contamination and areas that the sources 

impact, and a review of site characteristics.. A focused risk assessment has already 
been performed to evaluate the South Pond, the area around the South Pond, the 

East ditch, and stockpiled soils at OU4 (hereafter referred to as the South Pond 
Area). These areas and the data associated with them that were used in the focused 
risk assessment memorandum are not further evaluated in this risk assessment. 

The media-specific analytes that were not eliminated because of data quality 
considerations were identified as COPCs and carried to the next step in the process, 
the toxicity assessment. 

2.2 Toxicity Assessment 
In developing risk assessment methods, USEP A recognized that fundamental 

differences exist between the carcinogenic (associated with cancer) and 

noncarcinogenic dose-response variables used to estimate risks. Because of these 

differences, human health risk assessment is conducted separately for the 

carcinogenic and noncarcinogenic effects of contaminants. 
The reference dose (RID) is defined as an estimate of a daily dose for the human 

population, including sensitive subgroups, that could be experienced over a lifetime 
without appreciable adverse noncarcinogenic health effects (USEPA, 1989a). 
Examples of noncarcinogenic effects include liver damage, decreased fertility, birth 

defects, and damage to the central nervous system. The RID is expressed in units 
of milligrams of contaminant per kilogram of body weight per day (mg/kglday). 

The RID is usually established from the relationship between the dose of a non

carcinogen and the frequency of adverse health effects observed in experimental 
animals or humans, with the assumption that there is a threshold for the initiation of 

noncarcinogenic effects (Dourson and Stara, 1983). The assumption of a threshold 

is based on the concept that the body has certain protective mechanisms that must 

be overcome before the adverse effect is manifested . 
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The threshold of observed noncarcinogenic effects (No Observed Adverse Effect 

Level, NOAEL, which is used to derive the RID) is divided by an uncertainty factor 

to account for any of the following potential sources of uncertainty in the available 

toxicological database: presence of sensitive subpopulations (e.g., elderly, children, 

infirm), extrapolation from animal studies to humans, ·Jack of chronic exposure data, 

lack of a dose at which no adverse effects were observed, or inadequate toxicological 

database. Each source of uncertainty is usually assigned a factor of 10. These are 

then multiplied together to yield the uncertainty factor. The NOAEL is then divided 

by the uncertainty factor to generate the RID. 

The uncertainty associated with the RID can span several orders of magnitude. 

For this reason, the RID should not be viewed as a strict scientific demarcation 

between a toxic dose and a nontoxic dose (USEPA, 1989a). Uncertainty factors are 

reported along with the RID; a higher uncertainty factor indicates a larger degree of 

uncertainty about the value of the RID and suggests that the RID is more likely to 

change when additional data become available. 

USEP A classifies the data regarding carcinogenicity according to the weight-of

evidence system described in Section 4.0 of this report. A carcinogenic slope factor 

(SF), which is expressed in units of the inverse of milligrams of contaminant per 

kilogram of body weight per day (mg!kglday)"\ is usually calculated for chemicals in 

Classes A, Bl, and 82, and sometimes also for Class C (defined in detail in Section 

4.0). The SF is used to estimate an upper bound of the excess probability (above the 

background probability) that an individual will develop cancer at some point in the 

individual's life, due to exposure to a potential carcinogen (USEPA, 1989a). 

Toxicity data were obtained from USEPA's 1994 Integrated Risk Information 

System (IRIS) database (USEPA, 1994a). When data were not currently available 

in IRIS, supplemental sources of information, such as values from the Health Effects 
Assessment Summary Tables (HEAST) (USEP A, 1994b) or interim values provided 

by USEP A, were used. 

2.3 Exposure Assessment 
USEPA (1989a) specifies three distinct steps for the exposure assessment 

process: (1) characterizing the exposure setting, (2) identifying exposure pathways, . 

and (3) quantifying exposure. The exposure setting is characterized by describing site 

physical features as well as identifying potentially exposed populations. Potentially 
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exposed populations incJude those inclividuals potentiaJJy exposed under current or 
future land use. 

Exposure pathways generally consist of four elements: (1) a source and 

mechanism of contaminant release, (2) a retention or transport medium, (3) a point 

of potential human contact with the contaminated medium (Le., the exposure point), 

and ( 4) an exposure route (i.e., ingestion, inhalation, and dermal contact) at the 

contact point. If all four elements of an exposure pathway are present, the pathway 

is considered "complete." Points of potential human contact and exposure routes are 

evaluated under both current and future land-use scenarios. Exposure routes 

represent the means of contact between the potentially exposed population and a 
medium such as soil. This would include human contact via ingestion and dermal 

absorption. 

Quantifying the magnitude, frequency, and duration of exposure for the 

populations and exposure pathways is the last step in the exposure assessment. This 

step involves two stages: estimating exposure point concentrations, and estimating 

pathway-specific intakes. The exposure point concentration is the 95-percent upper 

confidence limit (UCL) on the arithmetic mean unless the data set comprises less 

than 10 data points, in which case the highest detected concentration is used 

(USEPA, 1989b). These concentrations and intakes are then combined to estimate 

the reasonable maximum exposure (RME) for a specific pathway . 

The basic equation used to calculate human intake of a chemical contaminant is: 

DI = (C)(HIF) 

where: 

DI = Daily Intake (mg of contaminant per kg of body weight per day). 

C = Concentration of the contaminant in mg!kg (ppm). 
HIF = Human Intake Factor (kg of medium per kg body weight per day). 

Each intake variable in the above equation has a range of values. For risk 
assessments conducted under RAGS, the intake variable values for a given pathway 

are selected so that the combination of all intake variables results in an estimate of 

the RME for that pathway. The ~ is defined as the maximum exposure that is 

reasonably expected to occur at or near a site. 
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2.4 Risk Characterization 

The information generated by the toxicity assessment is combined with 

information from the site-specific exposure assessment to quantify the carcinogenic 

and noncarcinogenic effects associated with the COPCs. 

Carcinogenic and noncarcinogenic effects are calculated for each pathway of 

exposure and each COPC. Carcinogenic and noncarcinogenic values, respectively, 
are added for all chemicals in an exposure pathway (e.g., incidental ingestion of soil). 

The totals for all exposure pathways in a given population (e.g., current onsite 

resident) are added to give an estimate of the population risks. Risk assessments 

generally do not add risks across populations (e.g., a person living and working 

onsite) due to the Jack of information on specific individuals. 

2.4.1 Methodology for Noncarcinogenic Effects. Values for noncarcinogenic 

effects are expressed as a ratio of the estimated intake dose to the reference dose. 

The ratio, called the hazard quotient (HQ), indicates numerically whether or not the 

RID (i.e., threshold) is exceeded. The HQ is not a mathematical prediction of the 

incidence or severity of effects, but rather a simple numerical index to identify 

potential exposure problems (USEPA, 1989a). An HQ greater than 1.0 suggests that 

exposure to a substance exceeds a level of concern (i.e., the RID) for the chemical. 

The HQ is calculated as follows: 

where: 
HQ 

DI 
RID 

HQ = DI/RfD 

= Hazard Quotient ( unitless ). 

= Daily Intake (mg/kg day). 
= Reference Dose (mg!kg day). 

Individual HQ values for all chemicals of potential concern are combined to 

calculate the noncarcinogenic hazard index (HI), which assumes simple summation 

of effects of all COPCs at the site. 

HI = HQ1 + HQ2 + ... HQj or 

= (DI1/RfD1) + (DI2/RID2) + ... + (DI/RfDj) 
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where: 

HQj 

Dij 
RIDj 

= Hazard Quotient of the j'h constituent. 

= Daily Intake of the r constituent. 
= Reference dose for the lh constituent. 

---------------

An HI greater than 1.0 suggests that exposure to all chemicals collectively 
exceeds a generalized level of concern. The level of concern increases as the HI 

approaches and exceeds a value of 1. However, the level of concern does not 

increase linearly because individual RID values do not have equal accuracy or 

precision and are not based on the same severity of toxic effects. Furthermore, RID 

values provide no information on the shape .of the dose-response curve in or above 

the region of concern (i.e., near the RID). lbe level of concern for toxic effects may 

increase more quickly for some chemicals than for others. Therefore, the HI should 

be regarded as a general indicator of the dc:gree of concern. 

The initial HI is considered a screening value because it may combine 

noncarcinogenic effects for various chemicals with different toxicological endpoints 

(e.g., liver damage versus kidney damage). When the initial HI calculated for a 

particular population is greater than 1.0, noncarcinogenic effects can be evaluated in 

greater detail. 

2.4.2 Methodology for Carcinogenic: Effects. Values associated with 

carcinogenic effects are expressed as the excess probability (above the background 

probability) that an individual will develop cancer over a lifetime exposure. This 

presupposes that there is no threshold for carcinogens and that even minute 
concentrations will result in some cancers. The carcinogenic potency estimate for a 

chemical or SF is generally conservative (i.e., predicts higher cancer potency) because 
the SF is often an upper 95th percent confidence limit of the slope of the 

dose-response curve. This slope factor will usually only hold true for low doses 
because the dose-response curve is approximately linear only in the low dose region. 

The excess probability of developing cancc!r or risk is calculated for a exposure 

pathway by multiplying the average daily intake over a lifetime (DI) and the SF for 

the chemical as follows: 

Risk = (DI)(SF) 
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where: 

DI 
SF 

= Daily Intake (mg!kg day) 
= Slope Factor (kg day/mg) 

Only lifetime average daily intakes are used in conjunction with slope factors to 

obtain excess lifetime cancer risk estimates because slope factors are formulated on 
the basis of average lifetime exposures. Lifetime average daily intake is obtained by 

adding the intake of each age group considered in an exposure scenario and 

averaging it over a lifetime of 70 years. 

2.4.3 Evaluation of Carcinogenic Effects. The observed national background 

cancer risk (no exposure to site contaminants) is approximately 2.5 x 10·1 (1 in 4). 
In the NCP, USEPA set an added cancer risk (above background) of 10~ as the point 

of departure for determining remediation goals for Superfund sites [ 40 CFR 

300.430(e)(2)]. Accordingly, remediation cleanup levels should correspond to risks 

in the range of 10~ to 104
, with a preference for cleanup levels associated with an 

added cancer risk of 10~. The acceptable risk and actual cleanup levels are 

considered a risk management decision and are determined on a case-by-case basis. 

In a recent memo, USEPA (1991b) stated that a site with carcinogenic risk less 

than 104 generally should be considered a no-action site, unless any of the following 
criteria apply to the site: 

• Hazard quotient greater than 1.0 

• Adverse environmental impacts 

• Exceedance of maximum contaminant levels (MCL) or non zero MCL goals 

for drinking water 

• Significant uncertainties associated with the results of the risk assessment. 
Once the need for remediation is determined, the preference remains for cleanup 

levels to correspond to risks at the low end of the target risk range (i.e., clo~e to 10~) 

(USEPA, 199lb). 

USEPA (1989a) recommends that actions at a Superfund site be selected on the 
basis of the RME estimated to occur under both current and future land-use 

conditions. The rationale for this approach is that average estimates are lower than 
the exposures that may be experienced by much of the population. However, 

discussion of the results of the risk assessment will focus on risks associated with the 

RME case and the other viable exposure routes and populations . 
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As with the case for noncarcinogenic effects, carcinogenic effects ·are combined 

for all chemicals in an exposure pathway (total pathway risk) and the risks from 
various exposure pathways within a populations are summed (total population risk). 

The total pathway risk approximates the true ri.sk due to simultaneous exposures to 
a mixture of multiple carcinogens. It is assumed that the intakes of individual 

substances are small and that all act independently (i.e., without synergism or 
antagonism). Because mixtures of carcinogens are most likely not truly additive, the 

total cancer risk estimate may become artificially more conservative as risks from a 

number of different carcinogens are combined. Thus, the total carcinogenic risk may 

be overestimated. 

2.5 Uncertainty Analysis 
The uncertainty analysis provides a general evaluation of the uncertainties that 

enter the risk assessment at each step of the process. This is necessary because each 
step in the process contains required assumptions which may have an effect upon the 

risk estimate (i.e., either overestimation or underestimation of risk). For each 
identified source of uncertainty, the direction and magnitude of the potential effect 

on the risk estimate and the steps taken to mitigate the uncertainty are noted. In 
many cases, the only possible steps to mitigate uncertainties are the use of best 

scientific judgment and the best available data. 

2.6 Environmental Assessment 
The NCP calls for identification and mitigation of the environmental impacts of 

hazardous waste sites and for the selection of remedial actions that are "protective 

of environmental organisms and ecosystems." The Environmental Assessment, a 

qualitative and/or quantitative appraisal of the actual or potential effects of a 
hazardous waste site on surrounding flora and fauna (excluding humans and 

domesticated species), is performed to fulfill this requirement. It is important to note 
that small, chemically induced changes within the food web of an ecological 

community can have a dramatic effect on larger species within the community 
eventually including human beings. 

The environmental assessment is intended to reduce the uncertainty associated 

with understanding the environmental effects of a site and its remediation, and to 

give specific boundaries to that uncertainty. The outputs of the environmental 
assessment are semi-quantitative predictions of future onsite ecological effects or 
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assessments of ecological risk as stated in the USEP A's "Ecological Assessment of 

Hazardous Waste Sites: A Field and Laboratory Reference" (USEPA, 1989c). 
A wildlife toxicity assessment has been conducted based on the conditions and 

setting primarily in the South Pond area. . The. wildlife toxicity assessment 

accompanies this report. The conclusions of the wildlife toxicity assessment are 

presented in Section 8.0. 
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3.0 Data Evaluation R~sults 
The entire set of sampling data for soil used in the risk assessment is presented 

in Appendix A. Chemicals of potential concern (COPC) were selected independently 

for each medium (e.g., surface soil) at OU4.. The analytes were screened by 

qualifiers or "flags" placed next to the reported concentrations during data validation. 

Data results from all sampling events are presented in Appendix A, which includes 

data qualifiers. 

Analytes that were analyzed for but not detected above the sample quantitation 

limit (SQL) were flagged with a "U" or an "ND." In Appendix A the number to the 

left of the "U" or "ND" is the SQL. Analytes flagged with a "U" or "ND" will be 

incorporated into the risk assessment if a compound has been detected at other 

sampling locations. The SQL is then divided by 2 and this value is used in the risk 

calculations. This is the standard approach to dealing with nondetects when a 

compound has been detected at other sampling locations. 

Positively detected analytes that were reported below the sample quantitation 

limit were flagged with a "J." This qualifier indicates uncertainty in the reported 

concentration but not in the identity of the analyte. All data assigned with the "J" 

qualifier were retained for the next step of the screening process. 

Analytes flagged with an "R" were rejected because of questionable laboratory 

performance (e.g., deviation from analytical protocols). The "R" flagged data were 

eliminated from the remainder of the risk assessment. "B" flagged organic data were 

detected in either a laboratory or field blank, but were retained in the data set. "B" 

flagged inorganic data were below the contract required detection limit (CRDL) but 

greater than or equal to the instrument detection limit (IDL). 

The objectives of this evaluation process are to identify a set of chemicals that 

are likely to be site-related and to guarantee that reported concentrations are of 

acceptable quality for use in the quantitative risk assessment. Chemicals remaining 

in the quantitative risk assf.'~4iment are referTed to as COPCs. In the evaluation, the 

data validation processes for the risk assessment were reviewed, and the 

appropriateness of the data for the risk assessment was determined. 
During the initial evaluation,·the data collected for OU4 was categorized as to 

whether the sample locations were within the South Pond Area, in which case they 

were dealt with in the Focused OU4 Risk Assessment. If the data was not evaluated 

in the Focused OU4 Risk Assessment, they were included as data points for this OU4 

Risk Assessment. The data were divided by depth in order to estimate exposure 
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point concentrations, utilizing surfact: soirs (0' to 2') for current exposure scenarios 

and surface plus deep soils (down to 12') for future exposures. The data was also 
split to include data under the existing asphalt cap in one set and the data that 
represents currently exposed soils in another set. 

The following steps eliminated potential COPCs from further consideratio-n for 

the baseline risk assessment: 

• Data qualifiers resulting in rejected data eliminated contaminants from 

further consideration. 

• 

• 

Contaminants that were only detected once at a level near the SQL were 

eliminated from further consideration, except for exposed soils data, because 
only three samples exist, all detected contaminants were retained. 
Contaminants were eliminated if they were nondetected at all of the 

sampling locations. 
• Chemicals identified as common laboratory contaminants were eliminated if 

the associated concentrations of contaminants were less than 10 times the lab 

blank value (USEP A, 1992). 
Appendix A presents the capped data for the OU4 risk assessment, including 

calculations of exposure point concentrations for the chemicals of potential concern. 
Appendix B presents the exposed soil data, including calculations of exposure point 

concentrations for the chemicals of potential concern. 

Though there would normally be two data sets for each major area or operable 

unit (one for current and one for future), in this case there is only one data set for 
each. There is only a future set for the capped data, because the cap prevents 

current exposure, thus eliminating risk in the present. There is only one data set for 

the exposed soil because all samples are smface samples, therefore no future deep 
soil data is present that would change the exposure point concentrations in the future 
case. Appendices A and B present these two data sets, for capped and exposed soils, 

respectively . 
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Investigation 

OU2 RI Related 
Activities 
(1989 to 1991) 

Building Engineering 
Evaluation (1991) 

Supplemental Building 
Investigation 
(December 1992) 

Building Site Assessment 
(Hay 1993) 

--· ..... -· - ~Ta~~·3_:-·--- ·- -
Applicability of Investigation Data 

to OU4 Risk Assessment 
Des Moines TCE Site 
OU4 Risk Assessment 

Media Affected by Applicable Rationale 
(sample numbers) which to 

Response Evaluation 
Action? of Risks? 

Deep Soil Surface Cap Yes Although these sampling locations are currently covered 
(DB-17 and DB-32 by an asphalt cap, soil contamination is still present 
through DB-56, DB-59, at these locations and may come Into contact with future 
DB-60, and DB-63) popu 1 ati ons. 

Sediment South Pond Yes The sediment, from which the SS-1 and SS-2 sediment 
(SS-1 and SS-2) samples were obtained, will be excavated and 

consolidated in the South Pond during the South Pond 
response action and may come Into contact with future 
populations. 

Sedl11ent South Pond Yes This data is still considered applicable because these 
(SS-3 through SS-5) sediment sample locations will only be covered during 

the South Pond area response action and may come Into 
contact with future populations. 

Sha 11 ow Soil Surface Cap Yes Although these sampling locations are curently covered 
(SB-47 through SB-55) by an asphalt cap, soil contamination is still present 

at these locations and may come Into contact with future 
populat~ons. 

Sed lllleflt South Pond Yes The sediment, from which the sediment samples were 
(SP-A, C, E, I, and J) obtained, will be excavated and consolidated In the 

South Pond during the South Pond response action and may 
come into contact with future populations. 

··-· 
Sediment None Yes These sampling locations will be acJressed as •exposed 
(SP-B and SP-0) soil• locations given that they will not be affected by 

the South Pond area response action. 

Sediment South Pond Yes This data is still considered applicable because these 
(SP-F, G, and H) sediment sc11111le locations wi 11 only be covered during 

the South Pond area response action and may come into 
contact with future _populations. 

Sha 11 ow So f1 Surface Cap Yes Samples are located west of But I ding 1 and were not 
(SB-1 through SB-5) Included in previous risk assessments. 

Surface Soil Surface Cap Yes Although these locations are currently covered by an 
(EE-037 through EE-042, asphalt cap, soil contamination Is still present at 
EE-057 through EE-059) these locations and .ay come Into contact with future 

populations. 
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Investigation 

Bui I ding Flood 
Assessment 
(July 1993) 

Shallow Subsurface 
Investigation 
(January 1994) 

Habitat Evaluation 
(February 1994) 

Drainage Channel 
Characterization 
(April 1994) 

Soil Pile Sampling 
(August 1994) 

- -· - - - -.-~··-· •. 
Table 3-1 (continued) 

Applicability of Investigation 
to OU4 Risk Assessment 

Des Moines TCE Site 
OU4 Risk Assessment 

Data 

Hedia Affected by Applicable Rationale 
(sample numbers) which to 

Response Evaluation 
Action? of Risks? 

Sediment Building Yes Saqlles are located west of Building 1 and were not 
(EE-105) included in previous risk assessments. 

Shall ow Soil Surface Cap Yes Although these locations are currently covered by an 
(OG-1 through OG-5 and asphalt cap, shallow soil contamination is still present 
OG-12 through OG-35) at these locations and may come into contact with future 

populations. 

Shall ow Soil South Pond Yes This data is still considered applicable because these 
(OG-6 and OG-9 through shallow soi 1 saq~le locations wi 11 only be covered 
OG-11) during the South Pond area response action and may come 

Into contact with future populations. 

Shallow Soil South Pond Yes The shallow soil, from which the OG-7 and OG-8 saq~les 
(OG-7 and OG-8) were obtained, wi 11 be excavated and consolidated in the 

South Pond during the South Pond response action and may 
come into contact with future populations. 

Sediment South Pond Yes This data is still considered applicable because tbese 
(BV-1 and BV-2) sediment saq~le locations will only be covered during 

the South Pond area response action and may come Into 
contact with future populations. 

Surface Soil South Pond Yes The surface soil, fran which these samples were 
(BH/1-10 through obtained, will be excavated and consolidated in the 
BM/101-110) South Pond during the South Pond area response action 

and may come tnto contact with future populations. 

Surface Soil None Yes This surface soil sampling location will be addressed as 
(BM/111-129) an •exposed soil• location given that it will not be 

affected by the South Pond area res~nse action and may 
come into future populations. 

Surface Soil South Pond Yes The stockpiled soil, from which these samples were 
(OG-107 through obtained, will be excavated and consolidated in the 
OG-1011) South Pond during the South Pond area response action. 
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3.1 Background 

A comparison of inorganic concentrations present in background versus those 

onsite was not performed due to the inadequacy of background soil data. 

Background soil data locations were not of suffici.ent quantity to adequately assess the 

background condition. This is normally done in order to assess whether inorganic 

levels onsite are due to anthropogenic activity or are simply characteristic of regional 
levels. Past site activities have generally involved at least two processes that result 

in inorganics contamination, therefore, the inorganics were all retained with respect 

to background. These processes included a grey iron foundry and steel wheel 

manufacture. The risks generated for inorganics reveal that further evaluation of 

inorganics is unnecessary for inorganics, which have associated risks below levels of 

concern. Because inorganic risks fall below levels of concern, further evaluation in 

the context of additional discussion of those risks is deemed irrelevant, and in organics 

are not considered to be of concern for OU4 . 
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4.0 Toxicity Assessment Results 
The purpose of the toxicity assessment is to weigh available evidence about the 

potential for adverse effects to exposed populations by the chemicals of potential 

concern and to provide an estimate of the relationship between the extent of 

exposure to a contaminant and the increased likelihood or severity of adverse effects. 

Health hazards for chemicals exhibiting non-carcinogenic effects were evaluated 

using RIDs developed by the USEP A RID work group or obtained from health 

effects assessments (I-lEA). The RID is an estimate of the daily exposure to the 

human population that is not likely to be harmful over a lifetime. RIDs are 

expressed in units of mglkg!day and include exposure to sensitive subpopulations 

within the derivation. The RIDs are usually derived from human studies involving 

work place exposures or from animal studies. RIDs are adjusted using uncertainty 

factors to account for unknown interpolations from the available studies and data. 

The RID is a reference point for comparison of chemical intakes. 

Health risks for chemicals exhibiting carcinogenic effects were evaluated using 

SFs developed by USEPA's carcinogen assessment group. SFs estimate the upper

bound excess lifetime cancer risk associated with lifetime exposure to potential 

human carcinogens. Excess cancer risk is calculated based on the average daily 

intake over a lifetime and the cancer SF. Tile SF is an estimate of a chemical's slope 

of the chronic dose-response curve at low doses. Because it is generally not possible 

to measure this slope directly, it is calculated from the chronic dose-response data at 

high dose levels. These calculations assume linearity of the dose-response curve at 

low doses and that the carcinogen has no threshold. Although these assumptions can 

be debated, this approach is currently the most appropriate means for estimating 

cancer risks in exposed humans. 
The USEP A has developed a weight-of-evidence classification system for 

potential carcinogens. In this system, chemicals are classified as either Group A, Bl, 

B2, C, D, or E. Group A chemicals are classified as human carcinogens with 

sufficient evidence from epidemiologic studies to support a causal association 

between human exposure and cancer. Group Bland B2 chemicals are classified as 

probable human carcinogens. Group Bl applies to chemicals with limited evidence 

of carcinogenicity in humans from epidemiologic studies, and Group B2 applies to 

chemicals with inadequate evidence of carcinogenicity in humans but sufficient 

evidence of carcinogenicity in animals. Group C applies to chemicals with limited 

evidence of carcinogenicity in animals. Group D is not classified because of 
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inadequate evidence of carcinosenicity in animals, and Group E applies to chemicals 

that show no evidence of carcinogenicity in humans where there is at least two 

adequate animal tests or both epidemiologic and animal studies. 

The dermal exposures at OU4 require: a~justed RIDs and SFs because the 

USEPA has not developed dermal RIDs or SFs. These critical toxicity values were 

derived based on available oral RIDs and SFs. This derivation requires conversion 

of the RIDs and SFs to absorbed dose rather than the administered dose because 

dermal intakes are calculated as absorbed doses. Approximate values for adjusted 

RIDs and SFs used in the dermal contact scenarios were derived by simple 

extrapolation from oral RIDs and SFs. For RIDs, the oral RID value was multiplied 

by the oral absorption fraction. For SFs, the oral SF was divided by the oral 

absorption fraction. This absorption fraction was obtained from the chemical-specific 

Agency for Toxic Substances and Disease Registry (ATSDR) Toxicity Profile. If no 

chemical specific absorption fraction existed for a contaminant, then a conservative 

five percent absorption was assumed (USEPA, 1989a). 

Appendix C presents oral and adjusted dermal RfDs and SFs for the COPCs in 

soil at OU4. 

Neither carcinogenic nor noncarcinogenic toxicity values were available for lead 

in the IRIS data base. However, USEPA provides recommended acceptable levels 

for lead (USEP A, 1993), which are presented in Appendix H. These acceptable 

levels are 500 to 1,000 ppm for soil (500 for residential and 1,000 for industrial). 

Onsite lead levels in soil exceed both of these concentrations. 

USEP A provides a chronic oral RID value for cadmium based on the ingestion 

of water and a separate chronic oral RID value based on the ingestion of food. To 

reflect this distinction, this assessment used the RID value for food ingestion to 

calculate a hazard index for soil ingestion. 
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5.0 Exposure Assessment Results 
This section presents the results of th~ exposure assessment for OU4. The 

purpose of the exposure assessment is to identify potential receptors and quantify 

their potential exposure to the chemicals of potential concern. 

5.1 Characterization of Exposure Setting 
The exposure setting consists of two components: the physical features of the 

sites and the potentially exposed populations. The physical features and site 

background are presented in this section. Additional detail on site background and 

the site setting can be found in the OU2 RI and the OU4 RI reports. 

5.1.1 Site Background. The OU2 and OU4 area has been used for a variety of 

industrial uses, including a grey iron foundry (built in 1910), a steel wheels 

manufacturing plant, chemical and herbicide distribution, and pesticide formulation 

processes. During various activities completed at the site over the years, DICO or 

related companies have modified drainage patterns and site features through the 

construction of several buildings and regrading efforts. The buildings were 

constructed as various industrial activities were initiated at the site. In addition, 

drainage features across the site have changed significantly over time due to the 

construction of a flood control levee; the installation of a storm water bypass to the 

Raccoon River that redirects storm water from a large area to the north of DICO; 

and the enclosure of the main drainage channel through the DICO property . 

Some of the activities conducted within OU2 and OU4 involved bulk chemical 

storage and distribution. As reported in the OU2 RI (ECK, 1993a), an entity cal1ed 

DiChem, Inc. formerly located in Buildings 1 through 5 of OU4, purchased bulk 

quantities of various solvents for repackaging and distribution to commercial clients 
in the 1950s and 1960s. These solvents included perchloroethylene (PCE), TCE, 

toluene, xylene~ and 1,1,1-TCA. These solvents were stored in large aboveground 

containers and then packaged in 55-gallon drums for distribution. A drum cleaning 

area was located to the west of the DICO Production Building. The drum fill area 

was located immediately north of Building L DiChem also distributed hydrochloric, 

phosphoric, and sulfuric acids at the site from the 1940s through the mid to late 

1970s. 
Other activities conducted almost exclusively within the OU4 area involved 

pesticide and herbicide formulation. Buildings 1 through 5 and the Maintenance 
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Building were used by DiChem for the formulation of technical grade pesticides and 

herbicides. The primary formulation activities were conducted within Buildings 2 and 

3 while Buildings 4 and 5 were primarily used for chemical storage, delivery, and 

product storage. These activities reportedly occ~rred from the mid-1950s through the 

early 1970s. Raw materials were provided by several companies who contracted with 

DiChem to perform the formulation processes. Successors to these companies, 

known as the DiChem Customer Group, who have been notified as to their potential 

liability at the site include Amoco Corporation, Chevron Chemical Company, Miles 

Inc., Monsanto Company, and Shell Oil Company. The pesticide formulation 

equipment was removed from the buildings in the late 1970s. 

From the late 1970s, until the summer of 1993, the OU4 buildings were generally 

used for painting and warehousing of steel wheels and brake assemblies. 

In July 1993, the OU2 and OU4 portions of the site were flooded by up to 6 feet 

of water. The flood waters inundated the site, after apparently backing up to the site 

inside the existing levee system along the Raccoon River. As flood water receded 

from the site, several inches of sediment materials were deposited in the DICO 

buildings. DICO personnel flushed some of the sediment from the buildings 

following subsidence of the flood waters to retrieve inventory contained in Buildings 

1 and 2. However, the majority of the sediment and inventory remained in the 

buildings until they were addressed during a building response action subsequently 

conducted at the site. 

In the fall of 1993, Titan Wheel International Inc. (Titan) purchased the Dyneer 

Corporation, DICO's corporate parent. Subsequently, Titan has taken an active role 

in continuing the OU1 remedy and addressing the concerns related to the OU2 and 

OU4 portions of the site. 
Fourteen separate site investigation activities have been conducted within the 

OU4 area of the site. This series of separate, but interrelated site investigations was 

conducted concurrent with and subsequent to USEPA's approval of the OU2 RI 

report in February 1993. The site investigations completed within OU4 are can be 

summarized as follows (more detailed descriptions can be found in the OU4 RI 

report): 
• OU2 RI related activities were conducted between 1989 and 1993. A 

portion of the OU2 RI data is now referred to as OU4 data because a 

portion of the OU2 sampling locations are included within the OU4 

boundaries of the site . 

OU4 Risk Assessment 20 71400.033 

ED_ 001521 C _ 0000037 4-00024 



l 

' ~ 
J 

I 

f • 

I 

1 

• A building engineering evaluation of dust/residues and insulation materials 

in Buildings 1 through 5 and the Maintenance Building was conducted during 
1991. 

• A supplemental site investigation of Buildings 1 through 3 was also 

conducted during December 1992. 

• Archived dust samples from the building engineering evaluation were 
analyzed in March 1993. 

• A building site assessment of Buildings 1 through 5 and the Maintenance 

Building was conducted in May 1993. 

• A building flood assessment was conducted in July 1993 to assess the effects 
of the May-June flooding on Buildings 1 and 2. 

• Additional shallow subsurface soil (0-6 inches) investigation sampling was 

performed within the OU4 area in January 1994. 

• An ecological habitat evaluation of the South Pond Area was conducted in 
February 1994. 

• A drainage channel investigation was performed in April 1994. 

• Building inventory post-washing sampling and analysis within Building 2 was 

conducted from May through August 1994. 

• Confirmatory air monitoring of Buildings 4 and 5 was performed during July 

1994. 

• Stockpiled soils, remaining after the installation of underground utilities east 

of Buildings 4 and 5, were sampled and analyzed in August 1994. 

• The aldrin tank excavation was performed in September and October 1994. 

Soil samples were collected in the excavation area at various stages of the 

response action. 

• Confirmatory air monitoring of Buildings 1 through 5 and the Maintenance 
Building was performed during November 1994. 

Portions of the data obtained during these site investigations are no longer 

applicable for the purposes of evaluating the nature and extent of contamination 

within the OU4 portion of the site, and thus are not relevant to this risk assessment. 
These are further discussed in the OU4 RI report. 

Three response actions are in various stages of completion at the site as the 

RIJFS process proceeds for OU2 and OU4. Brief descriptions of the response 

actions are as follows (more detailed descJiptions can be found in the OU4 RI 
report): 
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• In March 1994, USEPA signed an action memorandum and issued a 

Unilateral Administrative Order (UAO) to DICO to clean and encapsulate 

various interior portions of DICO Buildings 1 through 5 and the 

Maintenance Building. 

• In June 1994, USEPA signed an action memorandum and issued a UAO to 

DICO. This order required either excavation and offsite disposal of 

contaminated soils or the placement of a asphalt cap over a large portion of 

OU2 to mitigate human health risk to industrial receptors due to detected 

concentrations of pesticides and herbicides. DICO chose to place an asphalt 

cap over a larger portion of both OU2 and OU4 areas at the site. 

o Later this year (1995), a response action is anticipated to begin in the South 

Pond area of OU4. It is anticipated that the South Pond area response 
action will mitigate the threat presented by the contamination detected 
within the South Pond, the drainage ditch that receives discharges from the 

South Pond, and soil piles stockpiled directly east of Buildings 4 and 5. This 

response action will consist of complete excavation and consolidation of 

contaminated soils in the South Pond which will be capped with clean fill and 

revegetated. Surface drainage pathways will also be re-routed around the 

South Pond as part of this response action. USEP A plans to negotiate an 

Administrative Order on Consent (AOC) with a group of PRPs to complete 

the required response action. 

5.1.2 Physical Features. The topography of both the OU2 and OU4 portions of 

the site can be attributed to fill material used to bring the property above the former 

elevation of the Raccoon River flood plain. In general, the DICO property is level; 
however, the northern portion of the site slopes slightly to the east-northeast away 
from the Raccoon River and the southern portion of the site slopes to the south

southeast. The levee system to the south and west of the developed portion of the 
site is approximately 10 feet higher in elevation than the level area on which the 

DICO facility is located. Topography in the southwest portion of the site (Frank 
DePuydt woods) slopes slightly to the southeast and is approximately 10 feet lower 

than the elevation of the DICO facility (20 feet below the top of the levee). 
The primary drainageways at the site are the Ingersoll Run (which previously 

existed as an open ditch and now exists as an underground culvert) that allows storm 

water runoff to flow from north to south through the middle of the site, a ditch 
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adjacent anct parallel to the e~stern DICO property line, and a ditch pa.rall~l to the 

former railroad spur. Site-specific surface water drainage at the site has been 

affected by the placement of the response action asphalt cap over most of OU2 and 

OU4, excluding the South Pond area. The pre~ence ~f the asphalt cap significantly 

reduces infiltration of precipitation. Precipitation which lands on asphalt capped 

areas moves as overland flow (sheet flow) across the site and enters the primary 

drainageways. Storm water runoff flows through the primary drainageways to the 

southeast area of OU4 and leaves OU4 flowing to the east and south. 

As part of the planned South Pond response action, an extension to the Ingersoll 

Run will be constructed to divert storm water runoff around the South Pond area. 
The site is located within the 100-year floodplain of the Raccoon River. Based 

on the Federal Emergency Management Agency's (FEMA) flood insurance map, the 

levee system protects the developed portion of the site from a 100-year flood event. 

The Frank DePuydt woods, outside the levee, is located within the 100-year flood 
plain where the base flood elevation is 802 feet above mean sea level (MSL). 

In 1993 the DICO facility was flooded due to a record high crest of the Raccoon 

River, described as approximately a 400-year flood event. Since the 1993 flood event, 

flood gates were constructed to provide protection against a 400 to 500-year flood. 

Several pump stations have also been installed to help alleviate flood potential 

associated with combined sewer overflow conditions during significant rainfall or high 

water. These pump stations are designed to handle a 10 year rainfall event. 

The City of Des Moines Planning Department (Planning Department) was 
contacted by USEPA and BVWS in November 1994 to determine the current and 

anticipated future land use and zoning plans for the site and surrounding area. 

The present zoning (as of 1990) for the site (the entire DICO property) is 

currently designated as a "heavy industrial district", and the southern portion of OU4, 
the Frank DePuydt woods beyond the levee:: system, is designated as "floodplain". 

The Planning Department considers that the DICO property is involved in 
"warehousing and distribution". The southern portion of the site, containing the 

South Pond, and a section of Frank DePuydt woods, is considered by the Planning 
Department to be vacant. 

A "Riverpoint Urban Renewal Plan" bas been developed for the purpose of 

promoting new growth along the Raccoon River in downtown Des Moines. This 

renewal plan was prepared because the area is considered to be relatively stagnant, 

with under-utilized land and a high percentage of substandard buildings. The 
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Riverpoint Urban Renewal Area covers approximately 1,125 aero!~ in an area directly 

south of the Des Moines downtown core. 1be renewal area is generally bounded by 
the Raccoon River and Scott Street to the south; Ingersoll Avenue and the Norfolk 

Southern Rail Line to the north; East 14th Street to the east; and Fleur Drive to the 
west. The western extension of the Riverpoint Plan, encompasses the DICO property 

and the site. Information presented in the Riverpoint Urban Renewal Plan is 
summarized in the OU2 RI report. 

As part of the 15th Amendment to the Des Moines 2000 Land Use Plan, the City 
Plan and Zoning Commission held a public hearing to consider amending the plan 
by revising the classification of land in the vicinity of SW 15th Street north of the 
Raccoon River. The amendment to revise the land classification from High Density 

Residential to Industrial was approved by the city council on January 16, 1995. 

5.2 Potentially Exposed Populations 
Potentially exposed populations include either current or future groups that could 

possibly come in contact with contaminants at the site. This can typically range from 

a maintenance-type worker with very low exposure potential to future residents who 

spend the majority of their time onsite. 

5.2.1 Current Populations Onsfte. There are no human populations that may 

currently be exposed to contaminants at OU4 that are under the cap. For exposure 
to soils that are not under the cap, people recreating on the site could come in 
contact with exposed soils, but no workers regularly contact this area. For the 
purpose of this BRA, exposed soils refers to only those areas which have not been 
or are not anticipated to be affected by a response action. These areas of exposed 
soils include three samples (SP-B, SP-D, and SSlll-120) located east of the east ditch 
and near the south end of the Dico property. For current populations, exposure to 

exposed soil will be evaluated for current recreational populations. 

5.2.2 Future Populations Onslte. In order to adequately assess potential future 
risks, it was assumed that OU4 will be developed in one of two ways. Either the site 

will remain industrial and the cap will be maintained, or it will become residential 
and the cap will be removed. For onsite soil beneath the cap, future residential and 

future industrial scenarios will be evaluated assuming the cap is not present. The 
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same is true for exposed soil~. Accurdingly, future onsite populations that could 

potentially be exposed include onsite workers and onsite residents. 

5.3 Identification of Exposure Pathway~• 
This section identifies the exposure pathways that will be quantitatively evaluated 

in the OU4 risk assessment. 

5.3.1 Current Land-Use Conditions. The potential exposure pathways for OU4 

under current land-use conditions include only pathways typical of soil exposure. The 

cap prevents current exposure to nearly all of OU4. For current land use, incidental 

ingestion of exposed soil and dermal contact with exposed soil are quantitatively 

evaluated. 

5.3.2 Future Land-Use Condnfons. The potential exposure pathways for OU4 

under future land-use conditions also include pathways typical of soil exposure. For 

the capped data, future workers and residents will be evaluated utilizing incidental 

ingestion and dermal contact. Exposed soils will be evaluated with the same future 

populations and the same future pathways, incidental ingestion and dermal contact. 

5.4 Summary of Exposure Pathways 
Based on the preceding evaluation process, the following pathways have been 

retained for subsequent quantitative evaluation: 

• Current exposure of recreators to contaminants in soil (0-2') through 

ingestion and dermal contact for exposed soils. 

• Future exposure of onsite workers to contaminants in soil (0-12') through 
ingestion and dermal contact for capped soils. 

• Future exposure of onsite residents to contaminants in soil (0-12') through 

ingestion and dermal con!:~(:t for capped soils. 

• Future exposure of onsite workers to contaminants in soil (0-2') through 

ingestion and dermal contact for exposed soils. 

• Future exposure of onsite residents to contaminants in soil (0-2') through 

ingestion and dermal contact for exposed soils . 
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5.5 Quantltatlon of Exposure 
Quantitative characterization of carcinogenic and noncarcinogenic effects requires 

estimates of exposure levels for each contaminant. The intake of a chemical is 

estimated from six basic factors: exposure frequency, exposure duration, contact rate, 

chemical concentration, body weight, and averaging time. In this assessment, intake 

is normalized for time and body weight, and is expressed in milligrams of chemical 

per kilogram of body weight per day (mg!kg!day). 

Intake is described by the following general equation: 

Intake = (C x CR x ElF x ED)/(BW x AT) 

where: 

Intake = Amount of chemical at the exchange boundary (mglkg!day). 

C = Exposure point concentration (units are media dependent). 

CR = Contact rate (units are media dependent). 

EF = Exposure frequency (days). 

ED = Exposure duration (years). 

BW = Body weight (kg). 

AT = Averaging time over which exposure is averaged (days) . 

The above intake parameters vary depending on the route of exposure. This 

subsection describes the way the exposure concentrations and the human intake 

factors are derived. 

5.5.1 Exposure Concentration. One possible estimate of the exposure point 

concentration term (C) in the intake equation would be to use the arithmetic average 

of the concentration that is contacted over the exposure period. However, in order 

to be adequately conservative and account for the uncertainty of any estimate of 

exposure concentrations, the 95th percent upper one-sided confidence limit (95th 

UCL) on the arithmetic mean of the average was used for this variable. The 95th 

UCL was used to evaluate a IU\ffi case. Standard statistical methods (t-test) are 

used to calculate the upper confidence limit on the arithmetic mean, and where this 

value exceeds the maximum observed concentration, the maximum concentration is 

used as the exposure-point concentration. This generally occurs only when the data 

set consists of less than 10 sampling points. Contaminant concentrations reported as 
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"not detected," or below the SOL at only some locatioris in a data set were· not 

eliminated from the risk assessment. Instead, the concentrations of these 

contaminants were estimated using one-half the SOL and these values, along with 

detections, were used to calculate the exposure-point concentrations (USEPA, 1989a). 

Contaminants that were reported as "not detected" for all sampling points in a data 

set were eliminated from the risk assessment, as were data sets with only one low 

level (near the detection limit) detection. 

For the current exposure scenarios at OU4, only surface soils (0-2') were 

included in the calculation of exposure-point concentrations. 

For the future exposure scenarios at the facility, surface and subsurface soils (0-

12') were grouped together for the calculation of exposure-point concentrations. 

Exposure-point concentrations were estimated for the chemicals of potential 

concern that were detected in the following media and are presented on the tables 

in Appendices D and E. The data was broken down as follows: 
Current Exposure: 

• Exposed onsite soils (0 to 2 feet deep). 

Future Exposure: 

• Capped onsite soils (0 to 12 feet deep). 

Appendices D and E present statistical data including the 95th UCL on the 

arithmetic mean, the maximum detected value, and the number of samples (N). 

Where the 95th UCL exceeds the maximum detected value, the maximum detected 

value is used as the exposure concentration. The final column on these two tables 

presents either the 95th percent UCL or the maximum, whichever is less, and this 

column is used as the exposure-point concentration for the computations of hazard 
quotient (noncarcinogenic effect) and risk (carcinogenic effect). 

The estimates of future soil exposure concentrations pres~nted here assume that 

concentrations will remain constant over the duration of exposure (up to 30 years). 

This is a conservative assumption because nearly all chemicals, especially volatiles, 

are subject to a variety of fate processes (except inorganic chemicals which are highly 

persistent). For onsite soils for the future scenarios, a 0 to 12 foot depth range was 
selected based on the fact that normal commercial excavation is within this range and 

data for these depths was available, making the risk assessment protective of human 

health. If future construction or excavating were to occur and foundations were 
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excavated in the area, the soil from below could then be brought up to th~ surface, 

resulting in exposure to these deeper soils. 

5.5.2 Human Intake Factors. HIFs are site-specific .terms that quantify the d~gree 

of contact between humans and environmental media at the exposure points. The 

USEP A has developed several guidance documents that provide information for 

deriving HIFs. The RAGS manual summarizes much of the information for these 

other sources, and was used as the primary source for information to derive the HIFs. 

Additional guidance includes the Office of Solid Waste and Emergency Response 

(OSWER) Directive 9285.6-03 (USEP A, l991a) issued March 25, 1991, and the 

Interim Guidance for Dermal Exposure Assessment (USEPA, 1991c). 

The OSWER directive 9285.6-03 was used for most exposure assumptions (i.e., 

ingestion rate, exposure duration~ body weight, skin surface areas available for 

contact, adherence factor, etc.) in this risk assessment except where noted under the 

non-standard assumptions section. 

These assumptions are used in the 1isk tables to calculate exposures and 

carcinogenic and noncarcinogenic effects. All the exposure assumptions and 

equations necessary to calculate the HIF for a particular exposure pathway is listed 

as a footnote to each risk tables in Appendix G . 

5.5.3 Exposure Assumptions. 

5.5.3. 1 Current Land Use and Zoning. 
Recreational Scenarios. For recreational populations, incidental ingestion and dermal 

contact for an adult and child combination scenario was evaluated using the following 
exposure assumptions: 

Incidental Iniestion 
Incidental Ingestion of Soil (Child and Adult combined): 
Ingestion Rate, Child (IRC) 200 mg./day (OSWER 9285.6-03) 
Ingestion Rate, Adult (IRA) 100 mg./day (OSWER 9285.6-03) 
Fraction from Source 0.166 unitless (2 hrs/12 hr day) 
Exposure Duration, Child (EDC) 6 years (OSWER 9285.6-03) 
Exposure Duration, Adult (EDA) ~4 years (OSWER 9285.6-03) 
Exposure Frequency, Child (EFC) 52 days!yr (2 days/wk, 26 wks!yr) 
Exposure Frequency, Adult (EFA 26 days!yr (1 day/wk, 26 wks!yr) 
Body Weight, Child (BWC) 15 kg (OSWER 9285.6-03) 
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Body Weight, Adult (BWA) 
Averaging Time, 

Noncarcinogens (A TN) 
Averaging Time, 

Carcinogens ( ATC) 
Conversion Factor (CF) 

Dermal Contact 

70 kg (OSWER 9285.6-03) 

30 years (OSWER 9285.6-03) 

70 years (OSWER 9285.6-03) 
0.000001 kg/mg 

Dermal Contact with Soil (Child and Adult combined): 
Surface Area, Child (SAC) 2500 cm2 (USEPA, 1991c) 
Surface Area, Adult (SAA) 5000 cm2 (USEPA, 1991c) 
Fraction from Source 0.166 unitless (2 hrs/12 hr day) 
Exposure Duration, Child (EDC) 6 years (OSWER 9285.6-03) 
Exposure Duration, Adult (EPA 24 years (OSWER 9285.6-03) 
Exposure Frequency, Child (EFC) 52 days!yr (2 days/wk, 26 wks/yr) 
Exposure Frequency, Adult (EFA) 26 days/yr (1 day/wk, 26 wks/yr) 
Body Weight, Chi1d (BWC) 15 kg (OSWER 9285.6-03) 
Body Weight, Adult (BWA) 70 kg (OSWER 9285.6-03) 
Averaging Time, 

Noncarcinogens (ATN) 
Averaging Time, 

Carcinogens (ATC) 
Adherence Factor (AF) 
Conversion Factor (CF) 
Absorption Factor (ABS) 

30 years (OSWER 9285.6-03) 

70 years (OSWER 9285.6-03) 
1.00 mglcm2 (OHEA-E-367) 
0.000001 kglmg 

·Contaminant specific {CAPCOA values) 

5.5.3.2 Future Land Use and Zoning. 
Residential Scenarios. For future residential populations, incidental ingestion and 
dermal contact for a combined child and adult scenario was evaluated using the 
following exposure assumptions: 

Incideptal In~estion 
Incidental Ingestion of Soil (Child and Adult combined): 
Ingestion Rate, Child (IRC) 200 mglday (OSWER 9285.6-03) 
Ingestion Rate, Adult (IRA) 100 mglday (OSWER 9285.6-03) 
Exposure Duration, Child (EDC) 6 years (OSWER 9285.6-03) 
Exposure Duration, Adult (EPA) 24 years (OSWER 9285.6-03) 
Exposure Frequency, Child (EFC) 350 days/yr (OSWER 9285.6-03) 
Exposure Frequency, Adult (EFA) 350 days/yr (OSWER 9285.6-03) 
Body Weight, Child (BWC) 15 kg (OSWER 9285.6-03) 
Body Weight, Adult (BWA) 70 kg (OSWER 9285.6-03) 
Averaging Time, 

Noncarcinogens (ATN) 30 years (OSWER 9285.6-03) 
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Averaging Time, 
Carcinogens (ATC) 

Conversion Factor (CF) 

Permal Contact 

70 years (OSWER 9285.6-03) 
0.000001 kg/mg 

Dermal Contact with Soil (Child and Adult combined): 
Surface Area, Child (SAC) 2500 cm2 (OHEA-E-367) 
Surface Area, Adult (SAA) 5000 cm2 (OHEA-E-367) 
Exposure Duration, Child (EDC) 6 years (OSWER 9285.6-03) 
Exposure Duration, Adult (EDA) 24 years (OSWER 9285.6-03) 
Exposure Frequency, Child (EFC) 350 days/yr (OSWER 9285.6-03) 
Exposure Frequency, Adult (EFA) 350 days/yr (OSWER 9285.6-03) 
Body Weight, Child (BWC) 15 kg (OSWER 9285.6-03) 
Body Weight, Adult (BWA) 70 kg (OSWER 9285.6-03) 
Averaging Time, 

Noncarcinogens (ATN) 
Averaging Time, 

Carcinogens (ATC) 
Adherence Factor (AF) 
Conversion Factor (CF) 
Absorption Factor (ABS) 

30 years (OSWER 9285.6-03) 

70 years (OSWER 9285.6-03) 
1.00 mg/cm2 (OHEA-E-367) 
0.000001 kg/mg 
Contaminant specific (CAPCOA values) 

Occupational (General Worker) Scenarios. For occupational (general worker) 
populations, incidental ingestion and dermal contact for an adult scenario was 

evaluated using the following exposure assumptions: 

Incidental lniestion 
Incidental Ingestion of Soil (Adult): 
Ingestion Rate, Adult (IR) 
Exposure Duration, Adult (ED) 
Exposure Frequency, Adult (EF) 
Body Weight, Adult (BW) 
Averaging Time, 

Noncarcinogens (ATN) 
Averaging Time, 

Carcinogens (ATC) 
Conversion Factor (CF) 

Dermal Contact 
Dermal Contact with Soil (Adult): 
Surface Area, Adult (SA) 
Exposure Duration, Adult (ED) 
Exposure Frequency, Adult (EF) 

OU4 Risk As5essment 

50 mg/day (OSWER 9285.6-03) 
25 years (OSWER 9285.6-03) 
48 days!yr (Eckenfelder RI) 
70 kg (OSWER 9285.6-03) 

25 years (OSWER 9285.6-03) 

70 years (OSWER 9285.6-03) 
0.000001 kg/mg 

3120 cm2 (USEPA, 1991c) 
· 25 years (OSWER 9285.6-03) 

48 days/yr (Eckenfelder RI) 
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~ody Weight, Adult (BW) 
Averaging Time, 

Noncarcinogens (ATN) 
Averaging Time, 

Carcinogens (ATC) 
Adherence Factor (AF) 
Conversion Factor (CF) 
Absorption Factor (ABS) 

70 kg (OSWER 9285.6-03) 

25 years (OSWER 9285.6-03) 

70 years (OSWER 9285.6-03) 
1.00 mg!cm2 (USEPA, 1991c) 
0.000001 kg/mg 
contaminant specific (CAPCOA values) 

5.5.4 Site-Specific Exposure Assumptions. The site-specific or non-default 

exposure assumptions used at OU4 are generally taken from the Exposure Factors 

Handbook (USEP A, 1989d) or are factors that were agreed upon in the Eckenfelder 

OU2 Risk Assessment. All other assumptions conform to the OSWER Directives 

that apply to risk assessments. For the soil exposures at this site these site-specific 

or non-default assumptions include the following: 

• Skin surface area for dermal exposures for the adult resident is 5,000 square 

centimeters for the RME case which and for the child is 2,500 square 

centimeters. These values come from OHEA-E-367. 

• The absorption factors for the dermal route are 0.1 for organics, 0.1 for 

copper, lead, manganese, selenium, and zinc, 0.2 for cadmium, and 0.01 for 

the remaining inorganics. These values are from CAPCOA. 

• For workers, an exposure duration of 48 days/year was chosen, which 

represents one day/week exposure for 48 weeks/year. This was agreed upon 

for the OU2 risk assessment. 

• Dermal surface area for the worker is 3,120 square centimeters, which 

represents the 90th percentile value for hands and arms from the exposure 

factors handbook. 
• There is little guidance on the application of a recreational scenario, and the 

values chosen are intended to reflect potential exposures at this site. The 

current recreator is assumed to experience 1/12 of the daily exposure from 

the site, representing 2 hours/day and a 12-hour day. 

• The adult recreator is assumed to spend 26 days/year at the site, while the 

child is assumed to spend 52 days/year at the site. These are based on 1 

day/week and 2 days/week, respectively, for the summer months . 
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6.0 Risk Characterization Results 
The final step in the risk assessment process is risk characterization. Risk 

characterization involves reviewing the results from the exposure assessment and the 

toxicity assessment in order to present a calc:ulated or estimated risk for each 

exposure at the site. The risks are then wmbined across appropriate exposure 

pathways. 

The risks calculations, for the compounds carried through the process, are 

presented in Appendix D for the capped soils (Tables 1-6) and exposed soils (Tables 

7-15), and can be summarized as follows: 

6.1 Current Scenarios 

6.1.1 Exposed Soli Recreator (Current Child/Adult) Risks. 

Noncarcino~enic Risk: 

Incidental Ingestion surface soil 0 to 2 ft 

Dermal Contact surface soil 0 to 2 ft 

Incidental Ingestion combined with Denna1 Contact 

Carcinm~enic Risk: 

Incidental Ingestion surface soil 0 to 2 ft 

Dermal Contact surface soil 0 to 2 ft 

0.000081 (Table 13) 

0.0029 (Table 14) 

0.003 

1.7xlo-s (Table 13) 

6.4x10-7 (Table 14) 

Incidental Ingestion combined with Dennal Contact 7x10·7 

6.2 Future Scenarios 

6.2. 1 Capped Area Residential (Child and Adun) Risks 
Noncarcinoienic Risk: 

Incidental Ingestion surface soil 0 to 12 ft 

Dermal Contact surface soil 0 to 12 ft 

3.6 (Table 1) 

liQ_ (Table 2) 

Incidental Ingestion combined with Dermal Contact 144 

Carcino~enic Risk: 

Incidental Ingestion surface soil 0 to 12 ft 

Dermal Contact site surface soil 0 to 12 ft 

7.5x10-4 (Table 1) 

3.0xt0·2 (Table 2) 

Incidental Ingestion combined with Dermal Contact 3x10'2 
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6.2.2 Capped Area Worker Risks 
Noncarcino~enjc Risk: 

Incidental Ingestion surface soil 0 to 12 ft 

Dermal Contact surface soil 0 to 12 ft 

Incidental Ingestion combined with Dermal Contact 

Carcinogenic Risk: 

Incidental Ingestion surface soil 0 to 12 ft 

Dermal Contact surface soil 0 to 12 ft 

Incidental Ingestion combined with Dermal Contact 

6.2.3 Exposed Solis Area Residential Risks 
Noncarcinoienic Risk: 

Incidental Ingestion surface soil 0 to 12 ft 
Dermal Contact surface soil 0 to 12ft 

Incidental Ingestion combined with Dermal Contact 

Carcino~enic Risk: 
Incidental Ingestion surface soil 0 to 12 ft 

Dermal Contact surface soil 0 to 12 ft 

Incidental Ingestion combined with Dermal Contact 

6.2.4 Exposed Solis Area Worker Risks 
Noncarcino~enic Risk: 

Incidental Ingestion surface soil 0 to 12 ft 
Dermal Contact surface soil 0 to 12 ft 

Incidental Ingestion combined with Dermal Contact 

Carcinoienic Risk: 

Incidental Ingestion surface soil 0 to 12 ft 

Dermal Contact site surface soil 0 to1 2 ft 

Incidental Ingestion combined with Dermal Contact 
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0.093 (Table 4) 

2.&. (Table 5) 

9.7 

1.6xlo-s (Table 4) 

1.2xUf3 (Table 5) 

1.7x10"3 

0.0039 (Table 7) 

Q.l2 (Table 8) 

0.2 

8.2x10·7 (Table 7) 

3.Bxw-s (Table 8) 
4x1o-s 

0.000099 (Table 10) 

Q.QlZ (Table 11) 
0.01 

1.8x10-8 (Table 10) 

2.1x10~ (Table 11) 
2x10~ 
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6.3 Evaluation of Risks 

6.3.1 Evaluating Noncarcinogenic Effects. The values for adverse 

noncarcinogenic effects from chemical exposure are expressed as a HQ. The HQ is 
the ratio of the DI a human receives to the RID, the estimated dose below which it 

is unlikely for even sensitive populations to experience adverse health effects. 

All HQ values for chemicals within each exposure pathway are summed to yield 

the hazard index (HI). If the value of the HI is Jess than 1.0, it indicates that the 

hazard of noncarcinogenic injury is low. If the HI is greater than 1.0, it indicates 

some degree of concern for noncarcinogenic effects. Using the HQ equation, the DI 

values as calculated using the equations in Subsection 2.4 (presented in detail in the 

Tables in Appendix D) and the RID values in Tables in Appendix C, a hazard 

quotient for each of the exposure scenarios considered in this risk assessment were 

calculated for each chemical of potential concern associated with each pathway and 

exposure point. Only chronic His are derived, as the subchronic effects within a 

given exposure scenario will always be equal to or less than the chronic effects for 

that scenario. The entire calculation process for the exposure pathways at OU4 is 

presented in Appendix D. These tables present the exposure assessment results as 

well as the quantitation of carcinogenic and noncarcinogenic effects . 

The tables in Appendix D present the exposure assumptions and formulas used 

to generate the HIFs and both noncarcinogenic and carcinogenic effects. The HIF 

is generated from the formula and assumptions presented at the bottom of each 

table. The formula used to derive "Intake" is also presented at the bottom of each 

table. The RIDs, SFs, and permeability constants are given in the tables in Appendix 

C. The respective carcinogenic and noncarcinogenic values from each chemical are 
summed to yield the final pathway carcinogenic risk and noncarcinogenic effect 

hazard. 

6.3.2 Evaluating Carcinogenic Risks. The risk of cancer from exposure to a 

chemical is described in terms of the probabilitY that an exposed individual will 

develop cancer during a lifetime from that exposure. The risk value is calculated 

from the multiplication of the DI and the SF. OSWER directive 9355.0-30 states that 

cumulative site risks of less than 1 x 104 indicate that remedial action is generally 

unnecessary unless onsite levels of a contaminant exceed chemical specific standards 
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(e.g., MCLs, MCLGs, etc.) or there are "imminent and substantial" adverse 

environmental impacts (USEP A, 1991 b). 

Using the equation from Section 2.4 and employing the DI values calculated for 

lifetime exposure (Appendix D) along with the SF values (Appendix C), cancer risks 

were calculated for lifetime exposures that may occur at OU4. A summary of the 

carcinogenic risk results is presented in Section 6.2. It is important to note that the 

carcinogenic risk estimates presented in Section 6.2 represent the summation of the 

individual risks associated with each of the chemicals of potential concern for which 

adequate cancer information is available. 

For comparison purposes, pathways with risks that exceed 1 x 10-s are discussed 

in detail, while pathways with lower risks are deemed to be less significant. This level 

is simply the midpoint of the acceptable risk range (1 x 10-4 to 1 x 10-6) as defined 

by USEP A in OSWER directive 9355.0-30 (USEP A, 1991b ), and represents a 

reasonable point at which more discussion is appropriate. In addition, any pathway 

or population for which remedial action is generally warranted (i.e., risks equal to or 

greater than 1 x 10-4) are noted. 

6.3.3 Summary of Capped Soli Risks. There are no current risks to contaminated 

soil that is under the cap because the cap has essentia11y eliminated a complete 

exposure pathway. If the exposure pathway is incomplete, the potentially exposed 

population is not in contact with contaminants in the media of concern, therefore 

quantifiable risks do not exist. 

Future residents (Appendix D Tables 1 and 2) could come in contact with 

contaminated soils if the cap were disturbed or allowed to deteriorate, resulting in a 

completion of the soil exposure pathways (incidental ingestion and dermal contact). 

The future residential scenario is the RME for this site, and yields the most restrictive 

cleanup levels (i.e. lowest) for the contaminants of concern, though it is somewhat 

less !ik!'ly to occur than the future occupational (worker) scenario. The zoning for 

thiS area was recently changed to maintain the industrial land use setting. 

Noncarcinogenic risks to the future resident are well over the 1.0 level that is the 

level where increased concern is triggered. Both incidental ingestion (HI = 3.6) and 

dermal contact (HI = 140) are above the level of concern, indicating the presence · 

of increased concern for future residents in the event of residential development. 

The largest single risk driving contaminant is aldrin with an HI of 2.2 for incidental 

ingestion. Aldrin also yields an HI of 105 for dermal contact. Additional 
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noncarcinogenic risk driving contaminants include the twch:.ongeners of chlordane, 
heptachlor epoxide, and dieldrin, which all have HQ's above 1.0, and 4',4'-DDT, 
MCPP, aluminum, and manganese with HQ's slightly below 1.0. Carcinogenic risks 
also yield results that are weU in excess of the acceptable risk range, defined as risk 

that fall between lx104 to lxlO~. The incidental ingestion pathway yields a risk total 
of 8xl04 while the dermal contact pathway yields a risk total of 3xl0·2• These values 

indicate a concern for carcinogens for the future residential population. Risk driving 

carcinogens include aldrin, dieldrin, and chlordane, which all exceed the lx104 risk 
Jevel. Additionally, 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, heptachlor, heptachlor epoxide, 

2,3,7,8-TCDD (dioxin), arsenic and beryllium all exceed the lxlO~ risk level, but fall 
within the acceptable risk range (between 1x104 and lxlO~). 

Future workers (Appendix D Tables 4 and 5) represent the most likely future 

population if any development occurs on the! site. They could come in contact with 
contaminated soils if the cap were disturbed or allowed to deteriorate, resulting in a 
completion of the soil exposure pathways (incidental ingestion and dermal contact). 
Future worker noncarcinogenic risks exceed the 1.0 level of concern for 
noncarcinogens. The incidental ingestion scenario hazard index is well below 1.0 (HI 
= 0.093), but the dermal contact hazard index exceeds 1.0 (HI = 9.6). Primary risk 
drivers are aldrin, dieldrin, and chlordane. No other contaminants yield an HQ that 

approaches 1.0. Carcinogenic risk for the future worker exceeds the acceptable risk 

range, with incidental ingestion yielding a risk of 1.6x10-s and the dermal contact 

pathway yielding a risk of 1.7x10"3• The risk drivers include aldrin and dieldrin, which 
exceed lx104

, and chlordane, 4,4'-DDD, 4,4'DDE, 4,4'-DDT, heptachlor, heptachlor 

epoxide, 2,3,7,8-TCDD (dioxin), and beryllium, which all exceed lxlO~ but fall within 

the acceptable risk range. 

6.3.4 Summary of Exposed Soli Risks. The current risks to contaminated soil that 
is exposed include recreational populations that may come in contact with soils that 
are currently exposed. The current recreational population (Appendix D Tables 13 

and 14) shows noncarcinogenic risk that is well below a level of concern (1.0) for 

both incidental ingestion (HI = 0.000081) and for dermal contact (HI = 0.0029), 
indicating little reason fo~ concern for noncarcinogenic hazards for current 
populations. Carcinogenic risks are well below the acceptable risk range for both 
pathways (incidental ingestion and dermal contact), and no risks exceed lxlO~ for 

current recreational populations. Incidental ingestion yielded a total risk of 1. 7x10..s 
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while dermal contact yieldeC: a total risk level of 6.4x10-7
, indicating little concern for 

current recreational population's exposure to exposed soils. 

Future residents (Appendix D Tables 7 and 8) could come in contact with 

contaminated soils. The future residential sc~nario is the RME for this site, and 

yields the most restrictive cleanup levels (i.e. lowest) for the contaminants of concern, 

though it is somewhat less likely to occur than the future occupational (worker) 

scenario. Noncarcinogenic risks to the future resident are below the 1.0 level that is 

the level where increased concern is triggered. Both incidental ingestion (HI = 
0.0039) and dermal contact (HI = 0.17) are below the level of concern, indicating 

little concern for future residents in the event of residential development as far as 

exposed soils are concerned. Carcinogenic risks yield results that are below the 

acceptable risk range (defined as risk that fall between 1xl04 to 1x10-6) for incidental 

ingestion (8.2x10·'), and are within the acceptable risk range for dermal contact 

(3.8x10"5). These values indicate little concern for carcinogens for the future 

residential population for exposed soil. 

Future workers (Appendix D Tables 10 and 11) represent the most likely future 

population if any development occurs on the site. They could come in contact with 

contaminated soils if future development occurred at the site. Future worker 

noncarcinogenic risks do not exceed the 1.0 level of concern for noncarcinogens. The 

incidental ingestion scenario hazard index is well below 1.0 (HI = 0.000099), and the 

dermal contact hazard index is also wel1 below 1.0 (HI = 0.012). Carcinogenic risk 

for the future worker is within the acceptable risk range, with incidental ingestion 

yielding a risk of l.Sxl0-8 (below the acceptable risk range) and the dermal contact 

pathway yielding a risk of2.1x10-6 (within the acceptable risk range). The risk drivers 

are aldrin and dieldrin. 

6.3.5 Cleanup Levels. In Appendix D, each pair of exposure pathway tables is 

followed by a table of cleanup levels based on those scenarios. In this way cleanup 
levels are presented for each population of concern for all current and future 

scenarios in the risk assessment. It is impm1ant to note that these are contaminant 

specific cleanup levels, and do not represent the final word in targeting a potential 

cleanup. For example, aldrin and dieldrin have nearly identical SFs and RIDs, and 

are essentially identical in their endpoints in the human anatomical system. If the 

target risk level (for example only) was set at 1x104 and the worker scenario was 

deemed the RME (again for example only), Table 6 shows a cleanup level of 1.4 for 
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aldrin and 1.5 for dieldrin. If these were b0th cleaned up to 1.5, the resultant total 

risk (from both contaminants) for the future worker would be 2xl04
, which is above 

our theoretical target of lx104
• The effect of this is to take compounds that have 

similar endpoints and estimate levels of these compounds that can remain and still 

yield a concentrations that meet a cleanup goal. In this example, the two compounds 

would both need to be cleaned up to 0. 75 mg!kg, resulting in a summed risk of lxl04 

(5xl0'5 + 5x10-5
). This theory should be expanded to include all the primary risk 

drivers, which in the case of the OU4 risk assP~sment would include aldrin, dieldrin, 

and the two chlordanes at a minimum. Since levels present rarely yield the same 

exact risk values, interpretation of site specific data is important to determining if 

cleanup goals are indeed being protective. In the case where there is one 

contaminant that significantly exceeds all others as far as the risks generated are 

concerned, and where treatment of the media of concern is identical for the 

contaminants (e.g. all with the same treatment), it makes sense to assume that if the 

one large risk driver is treated, all the others are also treated and the result of 

additivity is negligible. In the case, however, where there are several risk drivers, and 

these fall under differing treatment options (e.g. volatiles and pesticides), the final 

remedy must be selected to reduce the various groups of contaminants and take into 

account chemical additivity. For OU4, nearly all significant risks are from pesticides, 

and additivity of individual compounds within a class (e.g. pesticides) is important, 

whereas additivity across compound class boundaries (e.g. pesticides + volatiles) is 

less critical.. 
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7.0 Uncertainty Analysis 
Uncertainties associated with risk can be assessed through a variety of means. 

Monte Carlo statistical analysis offers a sophisticated quantitative approach for 

estimating the range of uncertainty around a risk estimate; Studies using Monte 

Carlo analysis have demonstrated that the typical range of uncertainty for a 

carcinogenic risk estimate is 1 to 2 orders of magnitude (USEPA, 1989a). Using 

Monte Carlo analysis, researchers have found that the probability distribution of a 

carcinogenic risk estimate is skewed to the left (i.e., towa1d larger risks), with the 

expected value (i.e., the most comnionly generated value) approaching the 90th 

percentile for the distribution (Burmaster and von Stackelburg, 1988). The expected 

value was significantly larger than the estimate derived using average values for all 

input parameters. 

7. 1 Data Evaluation Uncertainty 
The practice of estimating concentrations for nondetected contaminants is 

probably the single largest contributor of uncertainty in data evaluation. Current 

guidance mandates that the sample quantitation limit be used as a proxy 

concentration for nondetects (USEPA, 1989a). However, the actual concentration 

of these contaminants may be much lower or even zero. Since the actual 

concentration cannot be determined, the conservative assumption that the 

contaminant is present at one-half the quantitation limit is used. As a result of this 

conservative assumption, the actual or real EPCs and thus risks may be equal to or 

of varying magnitudes lower than the estimated EPCs and risks. 

7.2 Toxicity Assessment Uncertainty 
The prediction of human health consequences likely to occur following exposure 

to a given dose of a chemical is imprecise because of the many uncertainties in 
toxicological information available on dose-response relationships. The quantity of 

tox1city information for the chemicals evaluated is typically limited, with 

correspondingly varying degrees of uncertainty associated with the calculated toxicity 

values. 
Sources of uncertainty associated with toxicity values that may result in an 

incorrect risk estimation include the following: 
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• Using dose-respons~ information from effects observed at high doses to 

predict the adverse health effects that may occur from exposure to the low 

levels expected from human contact with the agent in the environment. 

• Using dose-response information from short-term exposure studies to predict 

the effects of long-term exposures, and vice versa. 

• Using dose-response information from animal studies to predict effects in 

humans (i.e., variability in species sensitivity). 

• Using dose-response information from homogeneous animal populations to 

predict the effects likely to be obseJved in a general population consisting of 

individuals with a wide range of sensitivities. 
Only two carcinogens analyzed for in the human health evaluation for OU4, 

arsenic and vinyl chloride, are classified as Group A, known human carcinogen. For 

these contaminants, there is little uncertainty regarding their carcinogenicity in 

humans. 
Most of the remainder of the carcinogens, including all the pesticides, identified 

at OU4 are classified as Group B2, probable human carcinogens, based on no 

evidence in humans but sufficient evidence in animals. There are a number of 

uncertainties regarding evidence of carcinogenicity based on animal tests. One is the 

use of maximum tolerated doses that cause cellular damage, which, quite apart from 

chemical carcinogenicity, increases the rate of cell growth during repair processes. 

High rates of cell growth tend to increase the potential for carcinogenic effects as a 

result of the exposure. Therefore, the cause of carcinogenicity (whether physical or 

chemical) is uncertain. Another source of uncertainty is the assumption that all 

chemicals that are carcinogenic in animals are also carcinogenic in humans. 

Therefore, for chemicals classified as Group B2, lack of evidence of carcinogenicity 
in humans produces considerable uncertainty in the carcinogenic risk estimates. 

Uncertainty factors based on extrapolations in the toxicological data for most of 

the RID values are in th~ range of 100 to 1,000. This indicates con~iderable 
uncertainty regarding the actual value of the RID. These high uncertainty factors 

allow for uncertainties in laboratory animal to human dose extrapolation, 

interindividual sensitivity, subchronic to chronic extrapolation, and lowest observed 

adverse effect level (LOAEL) to no observed adverse effect level (NOAEL) 

extrapolation. On the other hand, the uncertainty factors for the oral RIDs for 

arsenic and barium are less than 10. This indicates very little uncertainty regarding 

the actual values for these RIDs. 
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The assumption that response is lineF.: with respect to dose and that there is no 

threshold for induction of cancer are important sources of uncertainty. Current 

theories suggest that carcinogens may act by several different mechanisms, which 

could result in more than one type of dose-response curve. In addition, there is 

increasing evidence that at least some carcinogens do have a carcinogenic threshold, 

indicating that there may be a level below which there is no carcinogenic effect. 

Currently, however, data are inadequate to support more detailed assumptions 

regarding dose-response. The uncertainties associated with carcinogenic SFs make 

the greatest contribution to the total uncertainty of a carcinogenic risk estimate. 

Risks associated with dermal contact with soils were evaluated only for a limited 

number of contaminants. Because most metals are not absorbed easily through the 

skin, the dermal route is not expected to contribute substantiaUy to total risks for 

metals. However, there is a great deal of uncertainty regarding the absorption rates 

of most chemicals used for both the dermal and the oral routes of exposure . 

. The use of chronic RIDs in evaluating exposure will slightly overestimate risks. 

Because subchronic RIDs are usually higher than chronic RIDs (i.e., to produce the 

effects of concern), a lower concentration of a chemical is needed to produce a 

chronic effect than to produce a subchronic/acute effect over the same time frame . 

7.3 Exposure Assessment Uncertainty 
The generation of estimated average daily exposure levels to chemical 

contaminants at OU4 included a number of uncertainties. These uncertainties are 

generally inherent in risk assessments associated with remedial investigations, 

particularly because of the type and amount of data that can be collected in the short 

sampling episodes. The most important uncertainties are summarized as follows: 

• Although current exposure levels are based on measured concentrations in 

the media of concern, these values are uncertain due to limited sampling and 

analytical variation. To account for this, the 95th UCL of the mean 

concentration values and the average values were used in dose calculations. 

This is likely to result in an overestimation of the actual average dose. 

• Contaminant concentrations in all media for future use was assumed to be 

the same as current contaminant concentrations, with no adjustment due to 

dilution, biodegradation, or volatilization, which likely results in an 

overestimation of those concentrations in the future. 
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• The background soil assessment for OU4 is ba'iically nonexistent, therefore, 

further background sampling would be required to adequately represent 

regional inorganic concentrations in order to determine if the concentrations 

onsite are above background levels or not. Because metals are not 

particularly important in the context of the OU4 risk assessment, this results 

in little impact to the conclusions of the risk assessment. 

• Few site-specific data were available on worker activity patterns, so standard 

default values (USEPA, 199la) combined with a reasonable approach for 

duration and frequency of time at the site and degree of contact with the soil 

were used. 

• Derma] uptake of chemicals from soil, especially inorganics that are not 

well-absorbed dermally, is difficult to estimate because the value depends on 

both chemical-specific characteristics of contaminants and the soil at the site, 

affecting the extent of elemental fixation, desorption, and adsorption to soil 

particles. The absorption values employed to estimate dermal uptake, 

particularly when no chemical specific values are available, are highly 

uncertain, leading to an overestimation of dose. 

Most of the assumptions in the exposure assessment involved use of default 

values recommended by USEPA for standardized risk assessments (USEPA, 1991a). 

Uncertainties regarding the use of default exposure assumptions stem from the 

natural variabilities among individuals of parameters such as body weight or soil 

ingestion rate, as well as from insufficient data on the distribution of these 

parameters. 

Contaminant concentrations in soil were assumed to remain constant throughout 

the duration of exposure. This assumption is reasonable for the inorganic 

contaminants. However, for organic contaminants with significant removal processes 
(e.g., volatilization, microbial degradation), this assumption may result in 

overestimation of risk in future populations. 

7.4 Risk Characterization Uncertainty 
The factors that contribute uncertainty to the estimates of exposure 

concentrations, daily intakes, and toxicity information also contribute uncertainty to 

the estimates of carcinogenic and noncarcinogenic effects. These factors include the 

following: 

• Chemicals not included. 
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• Exposure pathways not considered. 

• Derivation of exposure point concf:ntrations. 

• Intake uncertainty. 

• Toxicological dose-response and toxic_ity values. 

When values for carcinogenic and noncarcinogenic effects are summed across 

chemicals, it is assumed that the chemical-specific carcinogenic and noncarcinogenic 

effects are independent and additive. Actually, these effects may interact to produce 

a less-than-additive effect (antagonism) or a more-than-additive effect (synergism). 

Unfortunately, data on chemical interactions are lacking for most chemical mixtures. 

In the absence of mixture-specific toxicity data, the assumption of additivity is a 

standard conservative approach. This may result in overestimation or 

underestimation of the carcinogenic and noncarcinogenic effect. 
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8.0 t.:oncluslons 
It is important to understand the limitations of this risk assessment. It is part of 

a larger picture for the Des Moines TCE Site, which has included a risk assessment 

for OU2, a Risk Assessment Addendum ·to the OU2 risk assessment, . Risk 

calculations regarding the buildings, and a Focused Risk Assessment addressing risks 

in the South Pond Area. The results of those previous studies are not reiterated 

here. The conclusions of this risk assessment are based on risks for areas, the area 

of OU4 that has been capped and the area of OU4 that has not been ca_Jped 

(excluding the South Pond Area, which has already been addressed in the Focused 

Risk Assessment). 

8.1 Conclusions Regarding Capped Solis 
In conclusion, current risks to contaminated soil under the present cap have been 

eliminated because the cap eliminates any complete current exposure pathway. If the 

exposure pathway is incomplete, the potentia11y exposed population is not in contact 

with contaminants in the media of concern, therefore quantifiable risks do not exist. 

Therefore, current risks associated with soils under the cap are not of concern. 

Future residential risks are well over levels of concern, both for noncarcinogens 

and for carcinogens. For future residents both incidental ingestion and dermal contact 

are above the level of concern, indicating the presence of increased concern for 

future residents in the event of residential development. Carcinogenic risks are also 

weH in excess of the acceptable risk range, defined as risk that fall between lxl0-4 to 

lxl0-6. Again the incidental ingestion pathway and dermal contact pathway yield 

risks above the acceptable risk range. These values indicate a concern for 

carcinogens for the future residential population. Therefore, the soils under the cap 
exhibit risks that are of great concern for the future residential population. In 

conclusion, future residential development can not occur without remedial action to 

reduce the contaminant levels present under the cap. 

· Future workers could also come in contact with contaminated soils if the cap 

were disturbed or allowed to deteriorate~ resulting in a completion of the soil 

exposure pathways. Future worker noncarcinogenic risks exceed the 1.0 level of 

concern for noncaicinogens. In this case, only the dermal contact hazard index 

exceeds 1.0. Carcinogenic risk for the future worker exceeds the acceptable risk 

range, with incidental ingestion within the risk range and the dermal contact pathway 

above the risk range. This indicates that there is concern for the future worker if the 
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integrity of the cap is not maintained. In conclusion, the cap must be maintained to 

prevent concern for risks to future workers on the property. 

8.2 Conclusions Regarding Exposed Solis . 
The current risks to contaminated soil that is exposed include recreational 

populations that may come in contact with soils that are currently exposed. The 

current recreational population shows noncarcinogenic risk that is well below a level 

of concern (1.0) for both incidental ingestion and for dermal contact, indicating little 

reason for concern for noncarcinogenic hazards for current populations. 

Carcinogenic risks are well below the acceptable risk range for both pathways 

(incidental ingestion and dermal contact), and no risks exceed lxlO.o for current 

recreational populations. This indicates a low level of concern for current 

recreational population's exposure to exposed soils. 

Future residents could come in contact with contaminated soils. Noncarcinogenic 

risks to the future resident are below the 1.0 level that is the level where increased 

concern is triggered. Both incidental ingestion and dermal contact are below the 

level of concern, indicating little concern for future residents in the event of 

residential development as far as exposed soils are concerned. Carcinogenic risks 

yield results that are below the acceptable risk range (defined as risk that fall 

between lxl0-4 to lxlO.o) for incidental ingestion, and are within the acceptable risk 

range for dermal contact. These values indicate that the contaminants present in 

exposed soils are low enough to be of little concern, thus remedial action involving 

exposed soils is not necessary. 

Future workers represent the most likely future population if any development 

occurs on the site. They could come in contact with contaminated soils if future 
development occurred at the site. Future worker noncarcinogenic risks do not exceed 

the 1.0 level of concern for noncarcinogens. Carcinogenic risk for the future worker 

is within the acceptable risk range, with incidental ingestion yielding a risk of 1.8x10-s 

(below the acceptable risk range) and the dermal contact pathway yielding a risk of 

2.1x10.o (within the acceptable risk range). These values indicate a low level of 

concern for the risks associated With future workers, and support no further action 

on exposed soils. 
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8.3 Conclusions Regarding the Wildlife Toxicity Assessment 
The conclusions of the Wildlife Toxicity Assessment suggest that there may be 

significant ecological risks associated with portions of the site. The risks are 

significant enough that remedial action may .be required to be protective of the 

environment, however, remedial actions in the wetland area and the South Pond 

would physically alter or eliminate the habitat it is intended to remediate. To leave 

the area as it is will continue to allow aldrin and dieldrin, which are both 

bioaccumulative, to persist in the food chain and would not be protective of water 

species and wildlife. In conclusion, available remedial options should reduce or 

eliminate the exposure threat to contaminated sediments in the wetland area 
including the South Pond. Remedial options and their impacts are further discussed 

in the Wildlife Toxicity Assessment. 
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APPENDIX A 

CAPPED SOIL DATA 
WITH EXPOSURE POINT CONCIENTRATION CALCULATIONS 

FOR CURRENT AND FUTURE EXPOSURES 
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With Exposure Point ;oncentrations 

For Current and Future EAposures 
JU4 Risk Assessment 
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O~nbllly1pl4halll5 

OillenZoluTIIn "'...,,_,.,. 
fl-
lnWnD(1 ,2,3c:d)ll Y...• 
Naphlhene 
Aoenaph~NM 

Mtfl-
lieDzo(a)8""'-
Benz.ola)~n• 
6enzo(b)ftuooanlhene 
Plwn8ftlh-,.,._ 
&llir;.isla 
O.lla-EIHC 1.1 
~.4'.000 048 
-4,4'-00E 225 
-4,-4'-00T 0.28 
Aldrin 38 
etplla-Ctlionlane 3.4 
gam.....ct>lordane 32 
Dieldrin 59 
Endoeullen wllnl 2.25 
Endosulflln II :2.25 
l£ndrin'*- 0.91 
Heptachlor 1.1 

l 
~eporide 1 1 
~lor 11 
MCPP~) 0.027 
2.4.5-T 0.000027 
2 ... 0 0.00027 

Cimlinl 

' 
.2,3,7,&-TCOO 0.00014 

IDIIail!lisa 
6llml.inlml l 
~ 
"'-"': 
Barium 
Betyliium 
C.drnium 
Chromillm 
Cobeft 
Copper 
Cyanicle 
lNd 
Ml~ium 
Manp-
Mercuty -Selenium 
\1-dium 
I Zinc 
Fole: OlCOOAOB.WK3 

Capped! OU4 Data 
With Exposure Point Concentrations 

For Current and Future Exposures 
OU4 Risk Assessment 

Surface Surface Surface Surface Surface Surface 
Soil Soil Soil Soil Soli Soli 
OG-13 OG-14 OG-15 OG-18 OG-17 OG-18 

0011 0.0032 0.0011 0.0011 0.013 0.00105 
0.0014 0.014 0.0035 0.0035 0.0255 o.oo:ze 

0.00225 o.ooe5 0.0022 0.0022 0.0255 0.00215 
0.00225 0033 0.0027 0.0048 0.088 0.00215 
0.00088 0.0045 0 00088 O.ClOOQ4 0.028 0.00111 
0.00082 0.012 0.0012 0.0018 0.0111 0.0025 

0.002 0.018 0.001 00019 0.018 00022 
0.0035 0.18 0.0028 0.003 014 0.017 
0.0047 0.0074 0.003-4 0.0045 0.0255 0.0048 

0.00225 0.013 0.0022 0.0022 o.oee 0 00215 
0.00225 0.0065 00022 0.0022 0.0255 0.00215 
0.0011 0.004-4 0.0011 0.0011 00057 0.00105 
o.oooe 0.0011 0.0011 0.0011 0.00i4 0.00105 

0.011 0.032 0.011 0.011 0.13 0.0105 
0.0135 0.0385 0013 0.0135 0.0155 0.013 

0.000015 0.00004 0.000015 0.000015 0.0000155 0.000013 
0.0001:!5 0.000385 0.00013 0.000135 0.000155 0.00013 

0.000011 0.00001 0.0000175 0.0000115 0.0000175 0.0000125 

Surface Surfece Surfac& 
Soil Soli Soil 
OG-111 OG-20 OG-21 

0.0013 0.12 018 
000&8 0.24 0.111 
0.028 024 0.245 
0.017 0.116 o.n 

0.004-4 0.51 0.!•1 
0.0084 2.7 32 
0.0089 3.9 4.1 

0.028 0.74 1 2 
0021 0.84 032 

0.0026 0.24 0.245 
0.0026 0.24 a 

0.00071 0.71 08 
0.0013 0.12 0.12 
0013 2 11 

00155 0.06 0.(16 
0.000015 0 Cl0048 0.()()04) 
0.000155 o.oooe o.ooce 

0.000012 o.ooon 0000!\8 

·-
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, 
I 

' • 

j 

f 

• 

J 

=.lioo• 
Anal,. (all .. PPM) 
~ 
1.1.1-Tridiloroelhene 
1 .2-0ichiOfDethene 
:2-6-
Aoe!Dne 
Carbon Oiauft'ide 
Eth~ 
Morlhylene Chloride 
T-ch11Moe1heo• 
Tol-
T~ 
Vinyl CloloricMo I(,.._ 
hrni:!Jdmitl mliiiDlD 
2.4.e. Trichlorophenol 
:2, 4-0idolotapheo 101 
:2-Methylnaptollia-
Benzo(g.h,i)perylene 
8enzo(k)tluocan1hene 
8enzoic -'cid 
Ctorywne 
Di-nbU1ylpMhalatB 
DibenzoMiin 
F-nthefte 
F......,. 
lndeno(1 .:2,3.cd)pyl9ne 
Naphthene 

·-~ Antt...c:ene 
Senzo(a)an11i..cene 
Seftlo(a)pyrwne 
6enzo(b)fluoran1hene 
Phena-ne 
Pr-

~ 
deiiii.SHC 
4,4'-000 
4,4'-DOE 
4.4'-00T 
Alclrin 
aipha-Chlo<dane 
gamma.Chlonlane 
Dieldrin 
Enclolullan oulhllll 
Endoaulhln II 
Endrinkeu>ne 
Hep1aehlor 
~lor 9pCIXIde 
M111hc1Xychlor 
MCPP (MKoprop) 
2.4,5-T 
2.4-D 

Dil1xilll 
2.3.7.&-TCOO 

ID!mWlia 
Allaninllm 
6nli.alW 
A!Mnic 
Barium 
Belyllium 
Cadmium 
Cllromiurn 
Coboll 
Copper 
Cyanide 
Lud 
Mllgneaivm 
Mlillga!!Me 
MerC\11}' 
Nickel 
Selenium 
Vanad1um 
Zinc 
file. OICOOA08.WK3 

Surfa~ 
Soil 
OG·22 

0.039 
0.025 

0.08 
0.031 
0.019 

011 
0.098 

0.58 
0.08 
008 

0.097 
0.039 
0.039 

039 
00235 

0.000025 
0.000235 

O.CI0001D 

Capped OU4 Data 
With Exposure Point Concentrations 

For Current and Future Exposures 
OU4 Risk Assessment 

Surfac. Surface Surface Surfac:e Surface Surface Surface 
Soil Soil Soil Soil Soil Soil Soil 
OG·23 OG-24 OG-25 OG·2U OG-27 OG-28 00.28 

0.07 0.1 0.07 0.0115 0.0115 011 1.3 
0.11 018 0.068 0.01 0011 0.28 0.28 
0.14 0.205 014 0.0235 0.022 0215 2.55 
0.14 0.205 0.17 0.018 0.022 0.38 2.55 
0.51 0.084 0.065 0.02:2 0.034 2.8 1.1 

1 2.2 0.58 0.048 0.038 u 3 
0.89 2.1 0.44 0.041 0.04 1.8 3.8 

17 1.4 23 0.28 0.45 8.1 15 
0.048 0.205 0.14 0.0235 0.022 0.215 255 

0.14 0.205 0.14 0.0235 0.022 0.215 2.55 
0.28 0.205 0.093 0.088 0.022 o.ea 255 
0.07 0.038 007 0.0115 0.011 0.073 1.3 
0.07 01 0.07 0.0115 0.011 0.11 1.3 

0.7 1 0.7 0.115 0.11 1.1 13 
0.017 0.012 0.017 0014 0.028 0.047 0.06 

0.000015 000001 0.000015 0.000015 0.000015 0.000015 0.()00()1! 
000017 0.00012 0.00017 0.00014 0.00014 0.000155 o.oooe 

0.0000215 0.000045 0.0000205 0.00003:2 0.000015 0.00003:2 0.0000225 

Surface 
Soil 
OG-30 

1.2 
2.4 
2.4 
2.4 
10 

1 
1.1 
7.9 
2.4 
2.4 
2.4 
1.2 
1.2 
12 

0055 
0.()00()1! 
0.00055 

00000335 

Surface 
Soil 
OG-31 

00 48 
39 
95 
95 
41 
.4 

38 
55 
95 
95 
69 
28 
'4li 
148 

0.0 
0.0 
0.0 
00 

() 

0 
0 

0.0 
0.0 
O.CI 
0.0 
oc• 
O.C 
0.01 7 

01 
5 

0.000 
0.00011 

O.CICl0021 
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i 
j 

1 

• 

Loca11Dn 
Del>\h 

Analyle lafl in PPM) 
~ 
r·1.1-Tric+l-
1.2-0ich-
2-Buta--.. Carborl o.ullide 
Ethytbenzene 
Methylene Chloride 
Tetracll~ 
Tolue,. 
T~ 
Vinyl~ 

~ 

hml:mllliiiiiiiiiDia 
2.~.e. Trichll:>rophenol 
2. '-Oiclllo<ophenol 
2~~tllate ... 
&enzo(; .h. i)pe<yte,. 
6enzo(ll)fluo~ 
6enzoic: kid 
.Ch~ 
[)i-nbutylphlha!D 
O•benzolu~an 
f''-an1Mtw 
f'l-
lndeno(1.2.S-cd~ 
Nal'trtt.ne 
~naphlhene 

"'""''-Banzo(8~.,...,. 
BenzO(a)pyrene 
Benzo(b)ftuoranthene 
Phenalllhoone 
PyMne 

~ 
clel1a-8HC 
~-~·-ooo 
~-~·..ooe 
~-··-OOT 
Aldrin 
alpha-Ctllonlane 
gemrna-ChiD<dane 
Dieldrin 
E-ullan aulla'-
Endoaurfan It 
Enclrinutone 
+-lepblclllor 
Heptachlor epoo<ide 
~lor 
MCPP (MecoP"'I') 
2,4,S-T 
2.-4-0 

t1imdDl 
2.3.7,4-TCDD 

III!I.IDDia 
Alllminlml 
&l1i.rnW 
A,_,ic 
Sari...., 
Baryllium 
Cedmillm 
Clvomium 
Coball 
copp;w 
Cyanide 
L•d 
MaiiMSium 
llllaf'lllaMU 
Mercury 
Nickel 
Selenium 
Vanadium 
Zinc 
Fole. OICOOAOB.WK3 

Sulfa.,. 
Soil 
OG-32 

0.055 
0.11 
0.11 
0.11 
0.~7 

0.46 
0.311 
12 

011 
0.11 
0.11 

0055 
0.055 

0.55 
0055 

0.000055 
0.00055 

0.~ 

C:apped OU4 Data 
With Exposure Point Concentrations 

For Currcmt and Future Exposures 
OU4 Risk Assessment 

Sulface Sulface Sulfa.,. Surf a.,. Surface Surface 
Soil Soil Soil Sotl Soil Soil 
OG-33 QG.,. OG-35 sa-•7 SB--41 SB~II 

1.55 1.35 1.05 0.0045 0.0011 0.0078 
1.3 0.12 0.12 0.068 0068 0.01 
3.1 2.7 2.15 0.017 0.007 00025 
3.1 2.7 2.15 0.0057 0.07. 0.0025 
0.3 0.28 1.1 0.12 0.0011 0.034 
1. 7.3 2 0.51 0.~11 0.13 
13 8.1 1.8 09 00052 0.2 
12 10 14 1.8 00011 0.34 

3.1 2.7 2.15 0.0085 0.0021 00038 
3.1 2.7 2.15 

0.73 2.7 2.15 0.097 0.0032 0028 
1.55 1.35 1.05 O.D76 0.0011 0.011 
1.55 1.35 1.05 0.0611 0.00054 00013 
15.5 13.5 10.5 0.045 0.011 0.013 

0.075 0.065 0.013 
0.000075 0.000085 0.000015 

0.00075 000065 0.00013 

0.000083 0.00008 0000021 

Sulfate Sulfate Surfece 
Soil Soil Sool 
SB-50 Sll-51 SB-52 

00225 0.~85 04-4 
0.086 0.37 03 
o.o.« 0.011 0.018 
O.o.« 0.008 0&5 

0 .• 1 28 035 
0.72 31 55 

1 2.8 43 
511 095 0.37 

O.o.« 0.011 085 

0.17 0.38 002 
0.062 0.51 1.4 
0.225 0.~65 04-4 

2.25 0.17 0072 

ED _00 1521 C _0000037 4-00057 



l 
• 1 

J 

t 
j 

l 
·) 

I 

• 
1 

l.oc.tion 
!DePth 

lm81,..c-114n~ 
!li1llllllllra 
11,1,1-Trct>-
I 1 ,2-DicfiiOI'Oflll-. 
2-8utanoiiD 
~ 
C.ltion Oia~ 
£11\,-.z-
Melli~ ChlorioM 
Tetmct!luow!MM 
ra ..... 
tTrich~ 
Vinyl CI>IDoiM 
~ 

Semi--~ IIUIIDial 
2,4 .6-TrichiolopMIIDI 
2.~ 
~-Methy!Mphtha'-
S.nzo(a.h,i)loe~ 
S.nzo(k)lluorenll 
flefiZOC Mill 
O.rywne 
Di-nb~-
OdleiiZ'Cifullln 
Fluoran!MM 

"'-fncleno(1~ 
Naplllhene 
~ 
Anti\-
e..-(ajeftth-

~~)P'fNM 
S.IIZO(b)ll..-nthene 
f>he,...,._ 
Pyrene 

~ 
clella-BHC 
f-4.4'-000 
4,4'-00e 
4,4'-00T 
Aldrin 
alp~ne 

~ 
OMtldrin 
Encloau1fan sullal8 
Enclosutlan II 
f:ndnn ioeiDNI 
1-teplachlor 
1-teptacNor epooricle 
Metl\oxyl:hiOf 
MCPP (Mec:apn:lp) 
2,4.S. T 
2.4-0 

llil:!lit!l 
2.3. 7.6-Taxi 

l!lluiiEia 
t.lllmiDiml 
t.DliJIIaar 
AIMnic 
Benum 
Berytlium 
Cedmium 
Chromium 
Cobe. 
~ 
Cyanide 
lead 
MagMSium 
Manua-
MefCU1)' 
Nickal 
Salenium 
Vanadi""' 
Zinc 
Ftle. OICODA08 WK3 

S.nlace Surfac-e 
Soil Soil 
SB-53 SB-~ 

0.00095 0.0075 
0.0028 0.068 
0.0023 0.015 

0.00185 0.067 
0.00095 0.52 

0.0071 0.7 
0.0076 1.3 

0.00185 1.6 
0015 0.015 

0.0071 0.038 
0.00095 0.58 
0.00095 0.033 
0.0095 o.ooas 

Cappe~ C1J4 Data 
With Exposure Point Concentrations 

For Current and ruture Exposures 
OU4 Risk Assessment 

Surface Subaurtace Subaurfaca Subaurface Subaurtace 
Soil Soil Soil Soil Soli 
SB-55 OB-17 OB-32 011-32 OB-33 

&-10" 4-8" S-10" I~· 

0.0035 0.002 0.002 00035 
0.05 0.003 0.003 0012 
0.0!1 o.ooe 0.047 0062 
0.28 0.058 0.23 022 

o.ooe 0.003 0.003 0.004 
0.003! 0.003 0.003 00035 

0.02 0.005 0.007 0007 
0.0035 ~.003 0003 0003! 
00035 0.003 0.003 0003 

0.0011 0.003 0003 0.002 
0.022 o.ooe oooe 0.007 

0.0035 0.003 0.003 0001 

0.0009 
0 {)()g4 0.018 0.02 1.2 

0.00175 
0.00088 0.019 0.02 1.1 

(1023 0.0095 0.01 0.085 
0.024 O.C$5 0.1 065 

0.0052 0.095 0.1 065 
0.41 0019 0.02 013 

(1.007 

(1.045 
0.0009 0.0095 0.01 0.085 
0.0009 

0.016 

Subourface 
So! I 
OB-33 
S-lO' 

00035 
0.003 
0.059 

0.23 
0.0035 
0.0035 

0002 
00035 
0002 

0.0035 
0.007 

0.0035 

0.021 

0.021 
0.0105 

0.105 
0.105 
0.021 

0.0105 

· Subaurf1 
Soil 
OB-~ 
S-10" ~ 

0.0035 
00035 
0033 
013 

00035 
00035 
0.0035 
00035 
00035 
0 003!i 
0.008 

00035 

0.0225 

0.0225 
0.011 
011 
0.11 

0.0225 

0.011 
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~. 
. ~ 

f \:: 
Subaurface 
Soil 
DB-3-4 
10-12' 

1-nalyle '"II mi>PM) 

I~ 1.1,1-Tnenlo-ne 0.003 
1 ..2--0iehioroelhene 0003 
2-Butanone 0.025 
Acetone 0.13 
Carbon !Mullide 0.003 
Ethylbenzene 0003 
Methyle<>e Chloride 0002 
T~ehlonlethene 0003 
Toluene 0.003 
Trieh~ 0.003 
Vm~ Chlonde 0.0085 
Xrtw- 0.003 

hml·Simifii2ESIIDia 
2.4.8-TrichiDIDpflenDI 
2.4-0iehiDrDphenDI 
2-Meoth~lllphlt\lllne 
BelllO(II. h,i)perylene 
61<\zo(l<)flu-nltllrw 
Benzoic Acill 
ChryMne 
Di-n~ 
Dil>enzoluren 
Fluoran-. 
Fl_,.. 
tndeno(1 ..2,3a)p,...,. 
Nlphthlrw 
Acenaph--
Anthreoene 
S.nzg(a)lnth,..,.,. 
Blnzo(a)pyrene 
Benzo(b)flUD111nthene 
Phet'lllnth-
P)IMne 

emmn 
deiii-BHC 
oti.4'-0DO 002 
oti.4'·0DE 
4.4'--00T 0.02 
Aldrin 0.01 
alpho-Chlofdltne 0.1 
l!'lmrna-Chlofllltne 0.1 
Dieldrin 0.02 
Enctoeutlan •ullate 
Endoaullan II 
Endrinketone 
Heptachlor 0.01 
Heptachlor epoxiOe 
Methoxychlor 
MCPP (Mecoprop) 
2.4.~T 
2,4-0 

l:!iRiim 
2,3, 7,&-TCDD 

lc:l!unia 
~ 
&!limRIIX .... _ 
Barium 
Beryllium 
Cadmium 
Chrom1um 
Cobaft 
Copper 
C)'llnide 
lead 
Magnestum 
Manga-
Mercury 
Nickel 
Selenium 
Vanadium 
Zinc 
Ftle. OICOOA08WK3 

Capped OU4 Data 
With Exposure Point Concentrations 

For Current and Future Exposures 
OU4 Risk Assessment 

Subaurface Subaurfac. Subaurfacn 1Subaurface Surface 
Soil Soil Soil Sot I Sotl 
DB-35 DB-341 DB-38 DB-37 DB-38 
10-12' >-8" A-1[1' 8-10' 0-0 5' 

0003 0003 0.0035 00035 
0.003 0003 0.0035 0.009 
0.025 0.051 0.022 0.005 
0.14 038 0.15 0095 

0.003 0.005 0.0035 oooa 
0.003 0.003 0.0035 00035 
0.003 0.002 0.0035 0.023 
0.003 0.003 0.0035 00035 
0.003 0.003 0.0035 0004 
0.003 0.003 0.0035 0.007 

0 00115 00011 0.0065 0.007 
0.003 0.003 0.0035 0.0035 

0.01e5 0.0225 0.0225 0.18 

0.01e5 0.0225 0.0225 00225 
O.OODS 0.011 0.011 0.011 

0.095 0.11 011 011 
0.095 0.11 011 0.11 

0.01e5 0.0225 0.0225 0.0225 

0.0085 0.011 0.011 0.011 

j~ubaurlace Subaurfoce I \Sotl Soil 
DB-38 DB-38 

12-4' 4-8' ! 

0003 0.009 
0.003 0009 
0.006 0 Ole 
002 1.2 

0.003 0009 
0.003 0009 
0.02 0.044 

0.003 0009 
0003 0.009 
0005 0009 
0.0011 0.018 
0.003 o.oog 

0.85 019 0.22 

oe5 019 0023 
1.3 0.095 0.0115 
3.2 o.es 0.115 
3.2 095 0.115 

3 0.111 0.023 

0.32 0.095 0.0115 

3180 
0.5 
3.7 
47 

0.3 
1.8 
8.2 
511 

10.1 
0005 

18.7 
18900 

1360 
0035 

11.8 
0.49 
13.8 
84.1 
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Subsu~ 
Soil 

Loc:atiOn 08-38 
IOeDih la.a· 

I -. ... .,. (811 in PPM) 

~ 
1.1.1-Trictllo<oetl>ene 00035 
,.2-0ic:l>l...- 0002 
2-B- 0.017 
knme 0.0117 
Celtlon Disullide 00035 
Etll~ne 0.0035 
Methylene Clllaride 0.0035 
T~ne 0.0035 
Tel- 0002 
T~ 0.0035 
Vtnyf Cllklride 0.0065 )(,...... 0.0035 

s..,.; -ll.....,•nice 
2.4.6-Trichlolophenol 0.22 
2.£-Dic!IIOrophenol 0.22 
2-Metllylnaplrtl\8- 0.22 
Elef\za(D.h,i)peryiene 0.18 
Benzo(l<)fl-anlhene 0.38 
Bef'IZ'Oic Acid 3 
Chrywne 0.38 
Oi-nb~ 0.22 
Oibenzofuflln 0.22 
F1110011- 0.88 
l'h•ooene 0.22 
lncleno(1.2.~ 0.18 
Nap-... 0.22 

"'-~ 0.22 
Antllraoene 0.14 
Elef\zo(8~ 0.32 
llenzo(a)pyoene 0.28 
Benzo(b)~ 021 
Phenanthrene 0.58 
Pyoene 0.87 

emun 
deltii-BHC 
•.4·-ooo 0.0117 

i 
•.• ·.ooe 
•.4'-DDT 0.022 
Aldnn 0.011 
elpt-.-Chlanlllne 011 
8"'"rna-Chlotdane 011 
Oieldnn 0.022 

J 
Encloauttan auttata 
Endoaulllln II 
Erwtrin-.e 
Hep!Khlor 0.011 
Heptaclllof.,.,... 
Methoxychlor 
MCPP (MecQplcp) 
2.4.i>T 
2.~ 

OilmiDI. 
2.3.7,6-TCDD 

IDRaJIDil;l 
&l.lminlml 1500 
~ 0.85 
Arsenic 7.5 
&.rium 203 
Beryllium 0.12 
Cedrnium 1 
Ch!'Dmium 811.8 
Cobeft 14.8 
eoppe.. 46.3 
Cyanicle 0.01 
L•d 1411 
Magnesium 3-480 
Wanga,_ 5e4 
t.lefculy 0.15 
Nicltel 811.8 
Selenium 1.4 
Vanadium 202 
Zinc 228 

r 

i File. DlCODADB.WK3 • 

Capped OU4 Data 
With Exposure Point Concentrations 

For Current and Future Exposures 
OU4 Risk Assessment 

Subaurface Subsurface Subsulfaco ISubaurlace I Sulface 
Soil Soil Soli Soil Sail 
OB-38 ~::.~~ ~0 ~0 ·oa~1 

S-10' 1 1. a.a· S-10' 0-0.5' 

0.003 0.0035 0.0035 0.003 
0.002 0017 0.0035 0.003 
0014 0.02 0.032 0.018 

0.15 0.1 0.31 0.18 
0.002 0.0035 00035 0003 
0.003 00035 0.0035 0.003 
0.025 0.021 0.000 0.002 
0.003 0.0035 0.0035 0.003 
0.003 00035 0.0035 0.003 
0.~ 00035 0.0035 0.003 
0.000 0.007 0.002 0.008 
0.003 0.0035 00035 0.003 

1.15 

1.15 
0.8 

8 
8 

7.9 

0.8 

2500 
0.55 

4.4 
55.1 
0.18 
09 
8.8 
4.7 

12.1 
0.005 

3&5 
liKI90 
452 

0.015 
8.8 

0.38 
7.8 
~.1 

jsubsurlace ! Subsurface I 
I Soil Soli I 
0~1 08~1 
2-<1' 4-e' 

0003 0.005 
0011 0.005 
0.032 0.063 
018 0.65 

0.003 0.005 
0.003 0.005 
0.021 0.005 
0003 0.005 

0.01 0.005 
0.003 0.005 
0.0011 0011 
0.018 0005 

105 
1.05 
1.05 

1 
1.05 
0 87 

3 
0.21 
0.21 
53 

0 .. 
1.1 

018 
036 

1 
2.8 
2.2 

1.05 
4.3 
5.8 

0.0185 0.021 

00195 0.021 
0.023 0.011 

0.1 0.11 
01 0.11 

019 0021 

001 0.011 

8810 
3.8 

25.3 
450 
2.7 
8.2 
2.5 

13.8 
355 

0.32 
1no 
27110 

8115 
0.28 
288 
0.85 

2~, 8 
410 
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l. 

1 ,. I Subaurfae41 Surface 
Soil Soil 

Loc:aliGn 0~2 0~3 

!Deoth 5-.9' 0-0.~' 

1 
-ljWIIINon~ 
ll2lllillll 
1,1.1-Trieh~ 0.003 
1,.2-0ictlloroelhene 0.004 
.2-Butanone 0.076 
Ace!Dne 0.38 
Carbon Dilulfod. 0.005 
Eth,tbenlene 0.003 
Metto,-ne Chlaridol 0005 
T-hlui-Mw 0.003 
Tol- 0.003 
Tnc!l~ 0.0111 
llinyt Chlonde 0.0065 
~ 0.003 

~)IIZJliiCia 
.2.4.&-Trichlofophenlll 
2 ,4-.0ictllofophenol 
2-Methytnaphlllelene 
8enzo(ll.h.i)perytene 
Senm(k,n-nlhene 
Senzooc Acid 
ChryNne 
Oi~ 
Oobenzoluran 
f'l-.nlloene 
jf'l-
lndeno(1..2.~ 
Naphllwne 
Acenaph-
Anlto......., 
Benzo(ll)a-.e 
Benzo(a)pyrene 
Senzo(b)ft ............. 
Phet••lll-• . PyNne 

fDii;Jslm 
clella-BHC 
4,4'-000 0.021 0.018 • 4,4'-0DE 
4,4'-0DT 0.021 0.018 
Aldnn 0.01 0.009 
alpll.e-Chlofdane 0.1 0.09 
pmrn~~-Chlo<d.ene 0.1 0.011 
Dieldrin 0.021 0.18 
Endoaullen sutlaloo 
Endo.ultan II 
£ndrin keiDne 
Heplec:Nof 0.01 0.009 l 
~epax;de 
MellloxychiO< 
MCPP (Mecoprop) 
2 . .&.5-T 
2,"'-0 

Dillllnl 
2,3,7,&-TCOO 

ID!mllnil<l 
6lilminllln 10100 7080 
~ 0.115 0.11 

l 
j 

Arwnie 11.5 0.155 
B.eriwm 1n 137 
Beryllium 0.8 0.511 
Cacfmium 0.7 0.65 
Chromium 17.1 13.8 
Cobaft 7.7 11.5 
Co- 18.8 15.7 
Cyanide 0.005 0.005 
Lead 33.1 511.2 
Mag.-ium 2880 2750 
Manpneso 735 1100 
tMft:UIY 0.04 0.04 
Nickel 17 17.5 
Selenium 1.5 031 
VaMdium 25.1 ~~:: Zinc 85 
Fole. DICODAOIIWIO 

• I 

Capped OU4 Data 
With Exposure Point Concentrations 

For Current and Future Exposures 
OU4 Risk Assessment 

Surfac• Subsurfae41 Subsurface Subsurface Subsurface 
Soil Soil Sotl Soil Soil 
08-43 08-43 08-44 ~~ 0~5 
0-2' 11-10' .2-4' 10-1~ 

0.003 0.00.~ 0.003 0.003 0.003 
0003 0.003 0.003 0.003 0.003 

0.0055 0.025 0.006 0.003 0.004 
oooe 0.14 0.006 0.007 0.025 
0001 0.003 0.003 0.003 0.003 
0.003 0 00.~ 0.003 0.003 0.003 
0.001 0003 0.003 0.009 0003 
0.003 0.00~ 0.003 0.003 0.003 
0.003 O.OCI:l 0.003 0003 0.003 
0.003 0.003 0.003 0.003 0003 
0.0011 0.006 0.006 0.007 0.006 
0002 O.OCI:l 0.003 0.003 0.003 

D. 1115 
0.1115 
0.1115 
0.1115 
D 1115 

0.115 
01115 
0.1115 
0 1115 
0.1115 
0.1115 
0.1115 
0.1115 
0.1115 
0.1115 
0.1115 
0.1115 
0.1115 
0.1115 
0.1115 

0.018 0.019 001&5 0021 0.0111 

0.018 0019 0.03 0.021 0.019 
0.009 0.00115 0.00115 0.011 0.00115 

0.09 0095 0.095 0.11 0.095 
0.011 0.095 0.0115 0.11 0.0115 

1).018 0.019 0.026 0.021 0.019 

1)009 0.00115 0.00115 0.011 0.00115 

lle'IO 7020 7370 11100 51130 
0.8 0.9 0.8 0.115 o.es 
5.7 3.5 7 2.11 2.9 

7U 881 . 118 175 8.& . .& 
0.1 0 . .&9 0.42 0.73 0.35 

0.1111 0.52 0.22 0.26 0.2'3 
11.11 14.3 12.4 14.5 10.2 
4.7 11.1 5.2 7.4 8.8 

111.11 14 18.4 17.7 12.1 
0.005 0.011 0.085 0.085 0085 

41.8 2'3.3 24.5 211.11 0.075 
18000 2020 10800 2720 11190 

645 847 479 1280 588 
0.011 0.025 0.025 0.025 0.04 
13.1 13.11 13.4 18.4 14.8 
0.1 0.1 0.17 0.13 0.14 

17.8 19.8 22.1 24 7 17.1 
818 72.8 48.1 54 34.6 

Subsurface 

'""""~ Soil Sool 
o~e 09-47 
10-12' ~-

0003 0003 
0.005 0003 
0.004 0008 
0.14 0083 

0004 0004 
0.002 0003 
0.004 0007 
0005 - 0003 
0005 0.003 
0.003 0003 
0001 0.006 
0.012 0.003 

0.2 
0.2 

0.111 
0.2 
0.2 

1 
00111 

0.2 
0.2 

0.12 
0.2 
0.2 

013 
0.2 
0.2 

0.05 
0.2 

0.048 
01.1 
0.1 

0.01115 0021 

0.01115 0.021 
0.0095 0.01 
0095 01 
0.095 0.1 

0.01115 0.021 

0.00115 0,01 

11800 
OS 
52 

881 
0.56 

0.115 
14.5 

g 1 
182 

0.005 
27 4 

3730 
.&66 

0.035 
14.2 
0.13 
25.3 
81.2 
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~~ 
\ 

I 
\Loc8tiun 

Subsurface 
Soil 
D~ 

:Delllh 8-8' 

1 
' 

Analf'e Call in PPM) 
~ 
1.1.,. Tncn~on~e~t~e,. 0003 
1.2·Dictlloroe!MM 0.003 
2-6 ........... oooe - oooe 
C.rbon Oisulllde 0003 
£tnytben2ene 0.003 
M.tllylena c ....... 0.007 
Tetra~ 0.003 
TolwM 0.003 
Tlictliol'oeiMM 0.003 
Vin,t CHoride o.ooe X,.._ 0.003 

&Jml:mitiiiiKIIIDisil 
2 .•. 8-TrichlorOphenol 
[.2.o4-Dichlonlphenol 
2-Metnwl~ 
Senzo(g.h,i)pe~ 
Benzo(kjll-
Benzoic Acia 
Ch<yMne 
I);..,b~-
DobenzDIU18n 
F~nlhctne 
f._... 
lncMno(1.2.J.c:ol~ 

~ 
1\cenaph-
Anlh-
Senzo!a)lonlln.,.... 
Senzo!a)pyrwne 
Senzo(b)IIUO<an!MM 
PM,..,..,_ 
Pyoene 

eamillll 
clella-8HC 
~.•··DOD 0.02 
.... '.ODE 
•.• '.COT 0.02 
Aldrin 0.01 
alpha.QIIonlane 01 
gam~ne 01 
Dieldrin 0.02 
Endosulflln sulfate 
Enclosullanll 
Endrin-J 
+Wpmchlor 0.01 
+-leptaehlor epoiiOe 
~hlor 
MCPP(Mecapop) 
2.~.S.T 
2.o4-D 

Dmlinl 
2.3. 7,8-TCDD 

1Dll!lllllilll 
~ 8870 

1 
I 

' 
MliJIIIInx 0.85 
AIHnic 2.2 
Barium 133 
Sertllium 0.~ 
Cadmium 0.255 
Cl>romNm 18.11 
CobaR 7.8 
Copper 12 
CY8"icle 0.01 
lMd 17.5 
Magnesium 3520 
Manea- e.co 
Mereury 0.08 
Nickel 18.11 
Selenium 0.185 
Vanadium 30.~ 
Zinc 87. 

Capped OU4 Data 
With Exposure Point Concentrations 

For Current and Future Exposures 
OU4 Risk Assessment 

Subsurface Subsurface SubsurfiLce Subsurface Surface 
Soil Soil Soil Soil Soil 
08-48 DB-50 DB-51 [)8.51 DB-52 
10.17 &-10' I 6-8' . &-10' ().2' 

0.003 0.003 0.003 0.003 
0.003 0003 0.003 0003 
0.007 0.008 oooe o.ooes 

0.12 o.ooe 0.008 o.ooes 
0.002 0.003 0.003 0003 
0.003 0003 0.003 0.003 
0.003 0.007 o.ooe 0.012 
0.003 0.003 0.003 0.003 
0.003 0.003 0.003 0.003 
0.003 0.003 0.003 0.003 
0.008 0.008 o.ooe o.ooes 
0.003 0.003 0.003 0.003 

0.018 0.019 0.019 0.021 

0.019 0.019 0.019 0.021 
0021 0.0085 0.0095 0.01 

0.08 0.085 0.095 0.1 
0.08 0.095 0.095 0.1 
0.13 0.018 0.019 0.021 

0.008 0.0095 0.0095 0.01 

11810 7510 10400 
0.85 0.9 0.9 

5.8 5.8 3.3 
122 122 128 

0.53 0.58 0.89 
o.se 0.88 0 .• 9 
1 •. 1 12 .• 15.8 

5.7 8.1 11.5 
13.2 , •. a 17.8 
0.0& 0.075 0.095 
233 22.3 18.1 

.C010 3no 3380 
807 "3D 827 

0.015 0.03 0.02 
14.3 13.3 18.7 
o . .a 0.15 0.135 
21.2 20.1 28 
104 58.3 55.3 

Subsurface Surface 
Soil Soil 
DB-52 DS-53 
&-10' z~· 

0.003 0.003 0.003 
0.003 0003 0003 

0.0055 oooe5 0002 
0.0055 0.0085 0006 

0.002 0.003 0003 
0.003 0003 0003 
0.005 0.003 0003 
0.005 0.003 0003 
0.003 0.003 0003 
0.003 0.003 0003 

0.0055 0.0085 0.008 
0.003 0.003 0.003 

0.11 0.02 0022 

0.53 0.02 0.022 
0.03 0.01 0.12 
01 01 0.11 
01 0.1 011 . 

0.055 002 0.18 

0.01 0.01 0.032 

8070 D560 
3.1 1 
5.8 2.~ 

105 127 
1.3 0.88 
1.11 0.27 

18.8 15.7 
7 e.• 

200 12 
0.005 0.01 

88.8 18.7 
a.30 2820 

887 o4&0 
o•1 0.025 
21.2 19 .• 

1.2 044 
22.7 28 5 
391 58.1 
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1 

loeataln 
ln..,th 

' ' ",.,,.. ~u '"f>PMl 
ll£Qlllllll 
1,1, 1-Trichtooowtt,.,. 
, .2·Dochlon>ellwne 
:z.autanone 
"~ C:.ltlon Disu1licM 
E1hytbenzene 
Methylene ChloriW 
Tetracii~Dn~e!hene 
Tot...,. 

nchlol'owltoene 
Vinyl Clllolidlo 
Kfle ... 

&mtmiDm SUIIDD 
2 .•• 8-Trichlorophenol 
.2,4-DicNorophenol 
.2-Methy!Nophthlotene 
8enzo{Q,h,i)lle~ 
Be!lZfl(l<)fiiiOIIIn11oene 
Berozoil:"'"' 
Cfl~-
O~nl>utytphlha-
Oobenzoluran 
F'-anlloene 
Fl_,.. 
indeno(1.2.~ 
Naoph-

"'-~ Mltolacene 
Baazo(a)an!ll_,. 

, 
i 

Benzo(a)pyNne 
Benzo(b)fl---
Phenenlhoeo'oe 
Pyrena 

~ 
della-BHC 
•.•·.oDD •.•·-ooe •.• ·.cor 
"ldrin ) 
alphe.ctolonl-
gamma-CNonlllne 
Dieldrin 
Endoeullaneutta• 
Endoaulfanll 
Endrink-

] 
Heplllchlor 
HepGchtof epcn:icle 
Methoxychlor 
MCPP (Wecaprap) 
2.•.!>-T 
2.4-D 

.~ 

) 
Dilll!IDI 
.2,3,7 ,a. TCOD 

IDliiiiAnlla i 
i 6l.lmlmlim 

&!lm!R.ar 
-ic 
Barium 
8ef)41ium 
Cadmium 
CIITomium 
Calla II 
Copper 
c.,.nide 
IAad 
Meg.-ium 
Mange-
Mercury 
Nid<el 
Selenium 
Vanadium 
Zinc ) 
Fole OICOOA08WK3 

~•. 
I 
I 

Subsurface 
Soil 
DB-53 
•.e-

0.003 
0.003 
0.~ 

0.033 
0003 
0.003 
0.007 
0.003 
0.003 
0.003 

0.0085 
0.003 

0.021 

0.021 
0.01 

0.1 
0.1 

0.021 

0.01 

1oeoo 
0.65 
8.7 
108 

0.72 
0.23 
18.8 
0.8 
111 

0.065 
70 

2270 
~ 

0.025 
20.1 
o . .e 
31.8 
08.2 

Capped OU4 Data 
With Exposure Point Concentrations 

For Current and Future E.-<posures 
OU4 Risk Assessment 

Subsurface Subsurface Subsurfuce Subsurface Subsurface 
Soil Soil Soil Soil Soot 
08-S. 08-S. DB-55 08-55 DB-55 
• .B 8'·10' 0'·.5' . 8' -8' 8'-10' 

0003 0.0085 0.003 0.003 
0.003 00085 0.003 0003 
0.~ o.oee 0008 0.007 
0.052 O.S. 0042 0.085 
0.003 0.0085 0.003 0.003 
0003 0.0085 0.003 0.003 
0.003 0.005 0.003 0~ 
0.003 0.0085 0.003 0003 
0.003 0.0085 0.003 0.003 
0.003 0.0085 0.003 0.003 
0.008 0.0125 0.008 0.0085 
0.003 0.0085 0.003 0.003 

0.28 

• 0.185 
0.185 
0.185 

0.95 
0.185 
0.185 
0.185 
0.185 
0.185 
0.185 
0.1. 

0.185 
0.185 
0.185 
0.185 
0.185 
0.185 
0.185 

0.0185 0.02 0.0175 0.055 0.0185 

0.0185 002 0.0175 0.055 0.0165 
0.01 001 o.ooes 0.0275 00095 

0.1 01 0.065 •. , 0.095 
0.1 0.1 0.085 3.2 0.095 

0.0185 0.02 0.072 0.055 0.0165 

0.01 0.01 0.0065 0.~ 0.018 

10400 7VeO 11820 10000 10500 
0.11 085 0.65 0.11 0.85 
•. 1 3.2 0.15 0.165 • 119 107 811.0 127 108 

0.75 0.58 0.53 0.02 0.03 
0.511 0.0285 0.225 0.2.S 0.255 
15.7 12.3 10.7 13.5 1U 
7.8 7 .• 5.3 7 8.5 

17.7 13.3 1 •. 0 10.11 17.2 
0.085 0.08 0 0 0.2 

23 15.2 2• 5 20.9 10 o 
3220 2030 10100 2230 2600 

.:S1 817 S35 .ee 689 
0.03 0.03 0.08 0.015 0.02 
17.5 1•.11 ,.0 12.11 111.0 
0.57 01. 0.15 u 0.16 

25 208 21.2 2U 22.3 
67.3 .a 77.11 •a .9.4 

Subsurface Subsurface 
Soil Soil 
DB-58 DB·5e 
8' ..a· 8'·10' 

0.0155 0 016 
00155 0.018 
0.~3 0.081 

1 o.ee 
0.0155 0018 
0.0155 0.018 

0.081 0.033 
0.0155 0016 

0.018 0.016 
00155 0018 
00315 0032 

0 02:2 0.016 

0.335 0.02 

0.335 0.02 
5.5 0.25 
7.9 01 

1.85 0.1 
0335 0.02 

5 0094 

13700 $380 
1 1 

3.1 2.8 
103 83.9 
o.e. 0.71 

1 0.265 
32.8 18.9 

5.11 7.0 
20.7 16.8 
o . .s 0.25 
28.1 27.6 

8790 2680 
589 809 

0.03 0.03 
17 .• 18.2 

0.175 0165 
337 25.1 
78.7 51.3 
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1 

•• 
} 

J 

1 
I 

I 

• 
I 

l~ 
!Deoth 

....,.,,. cau in PPMJ 
~ 
1,1,1·Trictlloroe!MN 
1.2-thel\1oloethene 
2-BUI!onone 
Ac:ft:lne 
c.~ Diautlide 
Ethylbenzene 
Melllylene CNoricle 
l.nct.~ 
Tell-
Tridlloroelhe,. 
Vinyl CNoriiM 
Xvteo-

&mnt:mldtl maca 
2.•.&. Trichlorophenol 
2 . .4-0iehlorupoenol 
2-Methyfnaphthalene 
tlen&o(!l,l\)),erylene 

Benro(~ 
e.tlloic Acid 
c~ 
Oi·~ 
~cfunln 
fl-nlhefte 
~._ 

lnderlo(1.2.~ 
Naph~MM 

.._,.pllthetoe 
Anthracene 
s.nz..(a)a--. 
Senzoca)prr-ne 
Benzo(b)ll........-
~nih-
p,_. 

flll1is:iiiiB 
della-f!HC 
.... ·.ooo 
•.• '.OOE 
•.• '-tlOT 
Aldrirl 
•lplla-Chlo<d8ne 
~R11\'\a-Chlordane 
Dieldrin 
Endowllan GUIIatlt 
Encloeutlan II 
Endrin....,. 
t-Wpllochfo< 
t-Wplachlor .,.,.. 

M!Mhoxychlor 
MCPP~rop) 
2,4,S.T 
2. .. 0 

Dmim 
2,3,7,6-TCDO 

lm:lllllllia 
6llmlinlml 
~ 
Nunic 
Barium 
Beryllium 
C.dnlium 
ctvomium 
eot..lt 
~ 
Cyanide 
L .. d 
u.v-ium 
MaflllllneM 
Mercury 
~ 
Selefrium 
V•nadium 
Zinc 
F•'- DlCODAOB. WK3 

Subsvr1a .. 
Soil 
OB·5t 
4'-8' 

0.003 
0.003 
0008 
0.008 
0.003 
0.003 
0007 
0003 
0.003 
0.003 
0008 
0.003 

40118 
0.7 

3 
285 

0.41 
2 

u 
3.2 

21.5 
0.115 

259 
10600 

365 
0.2 
Ul 

0.68 
7.11 

280 

Capped OU4 D:.ta 
With Exposure Point Concentrations 
For Current and Future E.<posures 

OU4 Risk Assessment 
Subsurface Subsurface Subsurfaot Subsurface s.di,.nl 

Soil Soil Soil Soil 

~58 08-60 08-el OB.e3 SP-A 

e-· 'T-4" 4'-6' . tr~· 0 5-1 0' 

5.5 0.0055 00055 
5.5 0.0055 0.0055 

10.5 01 0.1 
10.5 047 048 

5.5 0.0055 0.0055 
62 00035 0.007 
e.e 0.007 0.01 
5.5 0.0055 0.0055 
62 0.0055 0.0055 
5.5 0.0055 0.0055 

10.5 0.011 0.011 
580 0.21 0.088 

0.045 D.O. 0.021 0.018 

0.045 0.04 0.021 0.018 
0.023 0.02 < 0011 0.009 
0.225 0.2 0.105 OOQ 
0.225 0.2 0.105 OOQ 
0.23 0.18 0.021 O.OQ8 

0.023 0.02 0.011 0.009 

3720 
0.85 

3.5 
339 
0.3 

0.64 
8.5 
61 

2060 
0.22 
351 

4880 
328 
0.18 
10.4 
0.5 
8.2 

1040 

s.d1ment Sechment 

SP.C SP·E 
0.5-f.O' 0 5-f.O' 

0.12 0.018 0086 
025 001. 024 
085 00.~ 0.00 
012 0.049 0 074 
O.a3 0.022 0.68 

1.1 0.18 1.1 
3.8 0.25 1.3 
20 1 6 

0085 00041 0.036 

0.6 0014 0.025 
0.18 0.()()6.4 0 23 
0.73 0.007~ 0.23 
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1 
t 
j • J 

' ' 

• 
} 

1 

J 

• ) 
I 

J 

s.diment 

~ SP-F 
DeDth 0.~1.a 

Analyle (811 in PPM) 
~ 
1 , 1.1. Tricf\loroetllene 
1.2-0chlor-~>e 

(2-8ulrlttoM 
AoeiOne 
Carbon Oiallffide 
Etll~ 
Melfl~ne Chloride 
Tetnoch~ 

!Tot-
TrichlclroMtlene 
Viny1 ChiDric» 
x.yw.. 

&lm~tl Rr:aiiiiril 
2.4.8-Trichlofophenol 
2 .... 0icNofopMnol 
2-Methy1naplllhalefte 
Senzo(g .h. in-tlene 
Benzo(k)fluo<anlhene 
Senzorc Acid 
Cnrywne 
o~~-
Orbenzofuran 
Fluoranltwrw 
Fluorene 
tndeno(1.2.kd»yowne 
Naphlhene 
AoenaptriMM 
Anlhraceno 
Elenzo(ejanlll-
6enzo(a)pyNne 
6enzo(b)ftuoranlhene 
Phen--... ,_ 
fDIIIOillll 
delta-BHC 0.43 
4,4'.000 1.3 
<4,4'-00E 0.55 
4.4'-DOT 0.55 
Aldrin u 
•~ne 8.5 
9•rniM-Chlofdane 7.2 
Dieldrin 7.2 
Endcraultan suhle 0.13 
Enclosultan II 
Endrin- o.o..a 
Heptachlor 0.295 
~1\io<_. 0.295 
Methoxychlor 
MCPP (..._..,1>) 
2.4.5-T 
2,4.0 -
CiliZinl 
.2.3.7.6-TCOD 

ll!mlllnil<l 
~ 
AlmmRDx 
AIMnlc 
Sarium 
Qe¥1ium 
Cadmium 
Chromium 
Cobaft 
Copper 
Ot-nide 
L .. d 
MagNSium ..... _ 
Me<cury 
Nickel 
Seleni1.m1 
Vanadium 
Zinc 
File. OICOOA08.WK3 

Capped OlJ4 'atl 
With Exposure Point C'-- ncentrations 

For Current and Future ·~xposures 
OU4 Risk As::;es..;uJent 

s.d11nent Sediment s.diment s.drment s.drment 

SP-0 SP-H SP·I ~~.J 55-1 
0.~1.a 0.! .. 1 rt 0.~1.a 1.rt loo.os· 

0.0075 
0.0075 

0.004 

0002 

0.26 0.00091 0041 40 0.07 
2.5 0.0018 0.034 75 0.145 
08 0.0012 0.135 75 0.145 
35 0.0058 0.135 75 0.145 

0.11 0.002 0.021 820 0.07 
2.7 0.001 0.32 40 0.7 
22 0.0027 0.26 40 0.7 
17 0.015 1.8 110 0.4 

0.12 0.00195 0.012 75 0.145 

0.0118 0.0007 0.019 75 0.145 
0.038 0001 0.07 40 0.07 
0.043 0.001 om 40 0.07 

11.4 
332 
1.7 
1.11 

105 
14.8 
!11.7 
O.r411 
1S80 
8120 

878 
o.oe 

43 
1.8 

72.1 
3111 

Sed1ment Sediment Sediment 

~~ 55-3 55-4 
0. .5' lno.o5· 00-0.5' 

0.0055 0.002 0005 
0.0055 00065 0018 
0.003 0.002 0.007 

0.001 0004 001 

I 
I 

0.0245 O.OS 0155 
0 04115 01 0.3 
0.04115 01 0.3 
0.0495 0.1 03 
0.0245 O.OS 0.23 

0.245 0.5 1.55 
0.245 0.5 1.55 

1.1 0.1 03 
0.04115 0.1 0.3 

0.04115 0.1 0.3 
0.0245 O.OS 0155 
0.0245 O.OS 0.155 

8.11 37 8.8 
133 114 197 

0.711 0.111 073 
1.2 1.2 3.3 

32.4 r411.3 157 
8.2 8.3 11.3 

37.1 311.5 78.4 
0.185 0.275 0.1111 

238 264 578 
5370 3820 n1o 
837 2112 882 

0.24 0.011 0.211 
20.11 211.8 28.3 
0.33 1.5 2 
27 8 30.5 35.6 
232 254 728 
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1 
Sediment 

l.-tiDn SS-5 
io..rth 0 0-ii.s-

pt 
A,.lyta 1DU in PPM) 
~ 
1,1,1-Tticldor-I 
1,2-Dic:N...-
.2-Butanone 00115 -.- 0.0115 
Cartoon O.ulllde 0.0011 
~ 
Methy!Mw Chloride 0.005 
Tetrachlonleth•.w 
TolwM 
Trichlutoell.,• 
Vinyl ChiDride X,..._ 
Sotmi«>IISitlll!llloila 
.2,4,8-Trichlorophenol 
.2,4-0icllloloplteno 
2-Melhytnapllthll .... 
Benzo(g.h,i)pefylene 
8enz~LJOmlllwfW 
BetRDICAI:id 
Ch,._ 
!D;..m~ 
~ .. n 
Fluorantllene 
Fl_... 
lndano(1,2,3-cd)pytene 
Naphlhene 
AceMpl\-
Anlh18DaM 
e.nz~)lrnlh..-
Batlzo1a)pyteM 
Benzo(blftuonr""-
Phe-na 
Pyoatw 

faKillll 
clalta.SHC 13 • 4,4'.000 2.75 
4,4'-00E 2.75 
~.4'-0DT 2.75 
Aldrin 1 3 

• 
l . 
al~ 13 
gamma-Chlordane 13 
Dieldrin .. 
Endoaullan IMIIIale 2.75 
Endoalllllonll 
Enclrink- 2.75 
Heptachlor' 1.3 

1 
Heplachlor ~ 1.3 
Melhoxychlor 
MCPP (WKoprop) 
2,4.5-T 
2,4-D 

CimliJJl 
2.3,7,8-TCOO 

IIII!IPDiGI 
~ 
&llimRliX 
Arwnic 7.11 
Berium :zoe 
8etyllium 1 
Carlmillrn 2.7 
Chrornillm 484 
Cobell 11.1 
Coppa< &8.8 
CyaNCie 0.14 
LMd 481 
Magnaaium 7370 
Mange- 572 
Mercury 0.5 
Nickel 29.5 
Selenium 1 
Vanadilll!1 35.8 
Zinc s.... 
File OICOOA08WK3 

• 

Capp~d OU4 Data 
With Expo~ure Point Concentrations 

For Current and FLJ1ture Expoc;ures 
OU4 Risk Assessment . 

South Pond South Pond Surface Surface Surface 
Sediment Sediment Soil Soil Soil 
001 002 551-10 5511-20 5521·30 
8V av 8M BM· IsM 

0.12 0.0911 0.00011 0.0105 0.0105 
0.31 029 00033 0032 0.031 
0.18 0.21 0.0088 0.032 0.051 
0.27 0.22 0.017 004 0.02 

7.3 1.5 0.018 0.054 0.13 
2 2.1 0.063 0.22 0.48 

3.3 2.8 0.13 0.33 0.72 
0.18 0.19 0.5 1.4 3.2 

0.0435 0.0435 0.00175 0.02 0.02 
O.OSi 0.15 0.00175 0.02 0.02 
0.015 0.0435 0.018 0.04i 0.11 

0.0225 0.0225 0.0042 00013 0.0048 
0.072 0088 0.0072 0.0105 0.05e 
0.225 0.225 0.0;!9 0.105 0.105 

0.0495 0.055 :0.5 2.5 2.5 
0.04i5 0.055 0.0025 0.0025 0.0025 

0.01:25 0.0125 0.0125 

o.oooon 0.011121 0.00002:25 0.0000205 0.0000325 

Surface Surface Surf•ce 

I Soil Sorl Soil 
5531-<10 5~1-50 5551-e<l 
8M BM .BM I 

0.012 O.o1 0.01 
0.023 0.07 0019 
0051 0048 0.075 
0.023 0.07 01 

0.14 0.081 0.19 
0.49 03 0.71 
0.82 o ..... 1 1 

2.2 1.5 3i 
0.023 0.02 0019 
0.023 0.02 0.01i 
0.086 0.041 0.11 

0.0054 0.028 0.097 
0.051 0.03 ooes 

0.12 01 0.1 
2.5 2.5 2.5 

0.0025 00025 0.0025 
0.0125 0.0125 0.0125 

0.0000205 0.0000335 0 00003 

ED_ 001521 C _ 0000037 4-00066 



Surface 
Soil 

L.Dc:lltllln 5561-70 
lo.Dlh BM 

J I AM lyle (ell ;, PPM) 
~ 
1,1,1-Tric:t\lonlelhene 
1.2-0iclll--
2-Bullon-
A~ 

Carbon O.Uifidl 
Elhylbenze,. 
Methylene Chloride 
Tn.eh~ 
Toh,.ne 
Trich~ 
Vinyl Cl>loAde K,.,_ 
&mn~amacilil 
2 .... &-Trir:hlorop/tenol 
2.o4-0ielllorDOhenol 
2-MelhytMPIIII\atene 
hnlo(g,h. i)Mrytene 
Benzo(k)fluoranllwne 
Benloic Ac~ 
ChryMne 
Oi·nbiltylphtllala 
Dibenzolu'"'n 
f~ 

fl--
-no(1;1,3.cd)l>yNne 
Nllpl!lhene 

' 
"'-apl!lhefw 
A~ 

• hnlo(a)ll~ 
Benzo(a)pyntne 
8enzo{b)lluo...-. 
Phenl~ 

~ 

fiiiGa 
delta-BHC 0.0125 
..... ·.ooo 0.021 

I -4.4'-DDE 0.11 
..... '-DOT 0.0245 
IUdrin 0.2 
alpha-C!dofdane 1.5 
;amrnaChlo<dane 2.2 

) 
Ooelctrin 5.1 
Endosuttan &ullate 0.0245 
Endoaullan II 0.0245 
Enctnnk- 0052 
Heptaehtor 0.035 
Heptachlor epaxide o.oea 
Melhoxychlot 0.125 
MCPP (Mecoprgp) 2.5 
2.4.5-T 0.0071 
2.4-0 0.0125 

Dii!.KiDI 

I 
2.3, 7 .&-TCOD 0.0000215 

IDtmllllia 
Ailllllillllm 
~ 
ArMnic 
Barium 
llerytiMn 
Cadmium 
Ch-um 
Colla~ 
Copper 
Cylonide 
Lead 
M~iurn 

Manva-
Mercury 
Nickal 
Selenium 
Vanadium 
line 
Ftle OICOO...O&.WK3 • I 

Capped OUI4 Data 
With Exposure Point Concentrations 

For Current and Future Exposures 
OU4 Risk Assessment 

Surface Surfac-a Surface Surface Surface 
Soil Soil Soil Soil Soil 
5571-80 ::-e1-110 5591-100 ~5101-110 Soil Pile 
BM BM liiM' OG-107 

0125 0.012 0.0125 000125 
0.24 0.035 0.023 0.0048 
0.17 0.036 0023 0.0073 
0.24 0.023 0.0245 0.0029 

0.125 0.053 0.048 0.00&7 
2 0.4 0.31 0.11 

3.1 0.42 0.31 0.1 
7 2.1 2.8 0.84 

0.24 0023 0.0245 0.00245 
0.24 0.023 0.0245 0.00245 
0.24 0.023 0.0006 0.0021 

0.125 0.012 0.0125 O.OClOSa 
0.125 0.0063 0.0125 0.0027 

1.25 012 0.125 0.0125 
25 2.5 25 2.5 

0.0073 0.0025 0.0025 0.0025 
0.028 0.0125 0.01:15 0.0125 

0.00005 0.00004e 0.000Q21l5 0.0000485 

Surface Surface 

\ 
Soil Soil 
SoiiPtlo Soil Pole 
OG-10& OG-109 

i 

: 

I 

! 
I 

0.1& 1.4 0.059 

1.5 2.1 1.3 
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I e 
I 

1 

• ] 

] 

• I 

l 

' 

! Sulface 
Soil 

·~ Soil Pile 

O.Dth :00.110 

Analyc. (all in PPM) 
~ 
1,1, 1-Trichlcm>etl>ene 
1 .2·0ichloroetl'tene 

1
:2-Butanore 
AC91one 1 
CaTIMin O•ulr• 
EtnyU>enzene 
Met:h,...,. ChloriOe 
Tetraclt~ 
Toluene 
Tflchioloelhene 
Vinyt Chlonde 
X~ 

~i:SIIlitl aaiiCirlil 
.2.4.$. Triehlorophenol 
:2,4·0ichloropllenol 
:2·Me1hytnaphthalene 
ilenzo(g,h,i)pel}lene 
Benzo(k)fl_.,_,. 
Benzoic ll.cid 
Ch,.,...ne 
o;.nbutylph1halat. 
Olbenzoturan 
Fi&lllrllnllwne 
FIUCHene 
lndeno(1 2.:kdlP'INM 
NaJ>htllene 
ll.cenapnlhene 
An1hraoene 
tlenzo(a)anltneene 
Bei\Zo(a)p....,. 
6ento(b)fh•o••nllwne 
Phe<lan1h ...... 
Pr-e 

faWID 
clelta.SHC 
4,4'·000 
4,4'·0DE 
4.4·-oor 
Aldrin 
alpha-Chlordane 
gamma-Chlordane 
Dieldrin 
Endosuhnsullaow 
Endosuhn 11 
Endrinltlllone 
Heptachlor 
Heplaochlor epo1lide 
Methoxychlor 
MCPP~) 
2,4.!>-T 
2,4-0 

Oi;linl 
2,3,7.6-TCDO 

lllmanil;a 
Alllmiruun 
Anb.inR.ax ,..,...,.., 
6arium 
Beryllium 
Cadmium 
Cllrvrnrum 
Cobalt 
Coppet 
Cyaonicle 
Leed 
Magnnium 
Ma·-
MeiCUT)' 

Nickel 
Selenium 
Vanadium 
Zin~;_ 

File OICOOA08WK3 

Surface 
Soil 
Soil P1le 
OG-111 

o.oea 

u 

I 

Capped OU4 Data 
With Exposure Point Concentrations 

For Current and Future Exposures 
OU4 Risk Assessment 

Surface Sulface 'Surface Sulface 
Soil Soil Soil Soil 

IEE.037 ii'E-038. I ~~-0~9 e~=.a.o 

0.017 
0.011 

0.018 
0.055 

0.019 00154 0.0245 
0.021 0.0152 0.0305 

3.1 003 o.a. 0.049 

Sulface Surlace 
·-, 

Sotl Soil i 
11'1'.().111 EE.042 

0.08 
0918 0.506 •1.24 
108 0.839 ~; 47 
1.5 3.4 '18.5 

0.038 

O.D75 

0.011 0159 

0.000144 

ED_ 001521 C _ 0000037 4-00068 



1 

I 
~ Surface 

Soli 
locatiOft 

IEE-057 Death 

l Ana lyle (811 in PPM) 
~ 
1.1 .1-Tnenloroetllene 
1 .2-[);chlor-ne 
2-8utanone 
Acetone 
Carbon Disulfide 
Ethytbenzene 
Methylene Chloride 
Tetr.chiDnlelhene 
Toluene 
Tlichloroethene 
1/myt Chloride 
JC.yleNs 

ilmi:mi~SiiiiUIDia 
2.4.8-Trichlorophenol 
2.4-0ichlofophenoi 
2-Methytnapllthalene 
lienzo(g. II. i)perflene 
BefiZD(l<}ftuoranlhene 
8efiZoiC~ 
Ch,.,._ 
D~nbu1ylphthala'-
Od>enzoluran 
Fluoran-
Fluo .. ne 
tndeno(1.2.~ 
Naphlhene 
"-"'pn!Mne 
,J.nthracene 
8ef1Zo(a)anthlaoene 
8efiZo(a)pyTeM 
tlet\Zo(b)rlu«anlhene 
f>henanth .. ne 
~ ... 
falUn 
deiiii·BHC 

J 
4,4'.000 
•.4'-DDE 
•.4'-00T 
ot.ldrin 
aiplla-011on:tene 
gamma-Chlotdane 

I 
Dieldrin 
Endosutflln sulfate 
Endosulfan II 
Endrin-
HepGchlor 
~lor epoxide ., -.ychlor 
MCPP (Mac:op<op) 
2,U>·T 
.2,~0 

Dilllinl 
2,3,7,8-TCDO 

l!lll!aDil:l 
~ 
~ 
... ....,ic 
Berium 
8efyllium 
Cadmium 
Chromium 
Coba" 
Coppet' 
c,.nide 
lead 
Magnesium 
Manes-
Mercury 
Nickel 
Selenium 
Vanadium 
Zinc 

• file. OICOOAOB WKJ 

j 

0.03 
0038 

0.57 
0.69 
0.53 

0.041 

0.028 

r:apped OU4 Data 
With Fxpcsure Point Concentrations 

For- Current and future Exposures 
OU4 Risk Assessment 

Surface Surfa~ Sadiment Surface Sulfa~ 
Soil Soil Soil Soil 

I EE.o5e IEE-058 
SB-1 SB-1 

EE-105 ·12'~' 4'-8" 

3.6 
3.6 

01 0078 3.6 
0.03 5.3 

0.012 , 2 32 
0.013 1.51 31 

0.07 4.1 32 
3.6 

4.6 

0.00()()8 0.05 
7E-08 0.64 

0.00003 

Surface Surface 
Soil So11 
SB-2 SB-2 
4'-8" 8"-8' 

0.12 0.91 0.7e 
0.46 1.6 22 
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OC8Iion 
!t:»l:lth 

' 
t"NOiple (DII in PPM) 
Ymllllll 

i 1,1.1-Trictl~ 
, .2-0ietlloroethene 

~-Buta-
N:letDne 
C.ltlon Disulfide 
ethyl benzene 
~)'lena Ch.lofide 
Tetrechloroethene 
Toluene 
!Tnchlonlethene 
llinyl Chloride 
K~ 

&lmt:mla!itl Rrania 
.2,4,8-Triclllorophenol 
~.4-0ietiiDI'Opllenol 
.2-Meltl~plllhe-
&enzo(g.ll,i)perylene 
tlerozo(k)fluoranthene 
Senzooc Acid 
o.,.,...,. 
Di-~ 
~n 
F~ 

Fluooene 
lndeno('1,'2,kd)pyMN 
Napllbne 
Acenapllthene 
Anlhracene 
Benzo(a)8n1fQoene 
Elenzo(a)pyrene 
6enzo(b)fluorantlwne 
Phefta-

Fr-
fwmi!lft 
detta-BHC 

. •• 4.4'-000 
A,A'·OOE 
~.NlOT 
Aldrin 
etplla-Ctlloldlone 
vamrna-Chlordane 
Dieldrin 
Endoautlan .... ~ 
Enclo.ul18n U 
Endrink-
foote!>laclllor 
Heptachlor .....,.. 
Meltloxyclllor 
MCPP (Mioc:cprop) 
2.4.5-T 
2.-4-D 

Dimlinl 
2.3. 7,8-TCOO 

lllmiiiDia 
Alllminllm 
~ 
Arsenic 
Barium 
Beryllium 
Caclmium 
Clwmoum 
Coillott 
~ 
C,.anide 
Lead 
~um 
Manp-
Mercury 
Niclkel 
Selenium 
Vanadium 
Zinc 
file. OICOD~06.WK.3 ·• I 

I 

Surface 
Sotl 
SB-3 
2'~' 

0.05 
0.12 

Capped lll'4 Data 
With E.xposure Point ':oncentrations 

For Current and Future Exposures 
OU4 Risk Assessment 

Surface Sulface Surface Surface Surface 
Soil Soli Soot Sool Soil 
SB-3 SB~ SB-4 SB-5 SB-5 
4'-e' !2'-4' 4'-15' ·12'-4' .::e. 

0.05 0.05 0.42 0.05 
0.27 0.05 7.4 0.05 

0.05 
0.05 
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loeatioft 
Death N 

_.,.. (ell in f'PM) 

~ 
1.1.1-Tfictl~ 47 
1 ..2-0iclllo- 47 
2-61118- 52 - 52 
Cartlon O;.uJrae 52 
Ethylbenlorw 47 t.Wtll,...,.. Clllonde 52 
Twtno~ 47 
~ol- 47 
Triell~ 47 
Vinyl CNDride 47 
l(ylena 47 

&mni:!D~~a 
2,4,8-Triclllo<Dphenol 5 
12-•-0ictllclropllen 5 
2-Methytnaph!Nolene 5 
Senzo(ll.h.i)perylene 5 
Benzo(l<)ft- 5 
Benzoic Acid 5 
ChryMM 5 
Oi-nbutytphlha!N 5 
~n 5 
fluora- 5 
fluCMene 5 
-no(1 .2.3-cd)pfNN 5 
Naphtheno 5 
Acenaplllhene 5 
Anthraoene 5 
Benzo(a)llntt>_,. 5 
6enzo(a)p~ 5 
Benzo(b)1\uooa""- 5 
Phena-... 5 
~ 5 

EMiimiD 
deiiii·BHC 70 
4,4'-000 117 

I·V·DDE 92 
4,4'-DDT 120 
l!.ldnn 124 
atpha-Ctllordane 125 
gamma-Chlordane 125 
O..ldrin 130 
£ndosulllln- 71 
Endosulfan U eo 
Enclrink- 70 
+iepeactwor 116 
Heplachlor epoxide 72 ., Melhoxychlor 70 
MCPP~) 57 
2,4.!>-T II& 
2,40 57 

DiiLmll 
2.3.7.11-TCOO 52 

II!manil<l 
6llaDinllm 28 
~ 28 
Arsenic 33 
Barium 33 
Beryllium 33 
Cadmium 33 
Chtomium 33 
Cobaft· 33 
Copper 33 
Cyanide 33 
LNd 33 
Magnesium 33 
MangaMH 33 
Mercury 33 
Nickol 33 
~enium 33 
Vanadium 33 
Zinc 33 
file. OIC001!.08WK.3 

~ 
1 

Mean 

1 2tE.01 
1.23E.01 
2.28E.01 
3.81E.01 
1.10E.01 
1 32E+OO 
1.S8E.01 
1.21E.01 
1.32E+OO 
1.21E.01 
2.31E.01 
1.24E+01 

:S.tlE-01 
1.13E+OO 
514E.01 
3.!50E.01 
4 04E.01 
1.35E+OO 
7 88E.01 
2.04E.01 
2.04E.01 

1.30E+OO 
2.!50E.01 
3.70E.01 
1.73E.01 
2.38E.01 
3.48E.()1 
872E.()1 
e 10E.()1 
3.3aE.()1 
1.08E•OO 
1.35E+OO 

7.88E.()1 
8.88E.()1 
1.17E+OO 
8.58£.()1 

7.14E+OO 
1.71E+OO 
1.71E+OO 
3.115E+OO 
1.51E+OO 
3i.t!E.()1 

1.4BE+OO 
802£.()1 
7 78E.()1 
1.71E+OO 
5.01E.C1 
:s.a3E-C2 
2.28E.Ct 

7.311E-'15 

8.18E+03 
1.02E+00 
5.10E+OO 
1.41E+02 
7.35E-01 
1.00E+OO 
2.511E+01 
7.73E+OO 
1.01E+02 
1.38E.C1 
1.99E+02 
5.82E+03 
8.28E+02 
a.58E-C2 
2.02£+01 
5.84E.()1 
2.42E+Ot 
2.41E•02 

Capped OU4 Data 
With Exposure Point Conr.~ntrations 

For Current and Future Exposures 
OU4 Risk Assessment 

Expo.ure 
Maximum Point 
Concent- Concent· 

115'111 UCL ration rabun 

318E-~1 5.!50E+OO 3 18E.01 
3.20E.01 5 50E+OO 3.20E.01 
585E.01 1.05E+01 585E.01 
7.20E.01 1.05E+01 7.20E.01 
2.88E.01 5.50E+OO 2.88E.01 
3.54E•OO 8.20E+01 3.54E+OO 
:s.4ae.o1 8.80E+OO HIIE-01 
3.18E.01 5.!50E+OO 3.18E.01 
3.54E•OO 8.20E+01 3.54E+OO 
318E.01 5.!50E+OO 3 18E.01 
8.07E.01 1.05E+01 8.07E.Q1 
3.31E•01 5.80E+02 3.31E+01 

NIA 1.05E+OO UISE+OO 
NIA 4.00E+OO 1.05E+OO 
NIA 1.05E+OO 1.05E+OO 
NIA 1.00E+OO 1.00E+OO 
Nil!. 1.05E+OO 1.05E+OO 
NIA :SOOE+OO :S.OOE+OO 
Nil!. :S.OOE+OO :S.OOE+OO 
NIA 2.20E.01 2.20E.01 
NIA 2.20E.01 2.20E-01 
NIA 5.30E+OO 5.30E+OO 
NIA 4.40E.01 .ti4()E.()1 
NIA 1 10E+OO 1.10E+OO 
Nil!. 2.20E.01 2.20E.01 
Nil!. 380E.01 3.80E.()1 
NIA 1.00E+OO 1.00E+OO 
NIA 2.80E+OO 2.80E+OO 
NIA 2.20E+OO 2.20E+OO 
Nil!. 1.05E+OO 1.05E+OO 
Nil!. 4.30E+OO 4.30E+OO 
Nil!. 5.80E+OO S.IIOE+OO 

1.74E+OO 4.00E+01 1.74E+OO 
1.i4E+OO 7.50E•01 1.i.t&E+OO 
254E+OO 7.50E+01 2.54E+OO 
2.00E•OO 7.!50E+01 2.00E+OO 
1.81E•01 8.20E+02 1.81E+01 
2.45E+OO 4 OOE+01 2.45E+OO 
2.43E+OO 4.00E+01 2.43E+OO 
5.SBE•OO 1.10E+02 5.88E+OO 
3.27E+OO 7.50E+01 3.27E+OO 
5.71E·01 3.10E•OO 5.71E.()1 
325E•OO 7.50E+01 3.25E+OO 
1.1BE+OO 4.00E+01 1 18E+OO 
1.70E+OO 4.00E+01 1.70E+OO 
2.4BE+OO 1.55E+01 2.48E+OO 
7.20£.()1 2.50E+OO 7.20E.C1 
7.01E-02 8.10E.()1 7 01E-C2 
4.57E-01 7.40E+OO 4.57E.C1 

1.11E·O.tl a.aoe-C.t~ 1.1 tE-C.tl 

1.08E+03 1.37E+O.tl 8.08E+03 
1.25E+OO 380E+OO 1.25E+OO 
8.38E+OO 2.53E+01 8.38E+OO 
1.75E+02 4.!50E+02 1.75£+02 
11.73E.C1 2 70E+OO 8.73E.()t 

1.38E+OO 8.20E+OO 1 36E+OO 
3.53E+Ot 1.57E+02 3.53E+01 
11.53E+OO 1.48E+01 853E+OO 
2.08E+02 2.08E+03 2.08E+02 
1.118E.C1 II.IKIE.C1 1 .118E.C1 
3.20E+02 1.77E+03 3.20E+02 
8.117E+03 1 .IIIIE+O.tl U7E+03 
e.e.t~E+02 1.38E+03 8.i4E+02 
1.32E·01 5.00E.C1 1.32E.()1 

2.44E+01 8.88E+01 2.44E+01 
7.50E-01 2.00E+OO 7.!50E.()1 
2.75E+01 7.21E+01 2.75E+01 
3.73E+02 2.4tE•03 3.73E•02 
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APPENDIX B 

EXPOSED SOIL DATA 
WITH EXPOSURE POINT CONCENTRATION CALCULATIONS 
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i 
i 
I 
Location 
Depth 

Analyte (ell in PPM) 
Pesticides 
delta-BHC 
~.4·-ooo 
~.4'-00E 
4,4'-00T 
Aldrin 
alpha-Chlordane 
gamma-Cfllordane 
Oteldrin 
Endrin ketone 
Heptachlor ePOXIde 

ISodimeot 

SP-B 
0.5-1.0' 

0.001 
0.0014 
0.0038 

p.01 
O.Oosa 

0.001 
0.001 
0.011 

0.0036 
0.001 

Sediment 

SP-0 
0.5-1.0' 

0.0012 
0.0019 
0.0019 
0.0019 
0.0012 

0.001 
0.0016 
0.015 

0.0029 
0.001 

Exposed Soils OU4 Data 
With Exposure Point Concentrations 

For Current and Future Exposures 
OU4 Risk Assessment 

Exposure 
Surface Point 
Soil Concent-
SS111·120 ration 

i<Maxlmum) 

0.00115 1.20E-03 
0.0011 1.85E-03 
0.0045 4.50E-03 

0.00099 1.00E-02 
0.0115 1.15E-02 
0.0047 4.70E-03 
0.005 S.OOE-03 

0.0038 1.50E-02 
0.00225 3.60E-03 
0.00066 1.00E-03 
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TOXICITY DATA FOR CHEMICALS 
OF POTENTIAL CONCERN 
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Table A 
Chemical-Specific Toxicity Values 

Ingestion Exposures 
OU4 Risk Assessmrnt 

1 on 

C:M'II-

a..:. ... =---I .. 2-0o"'*><o« __ , 

12-t~~IMEK.I 

~~:OoW!lllo 
le"')'t>onz-
!Moth)'One~ 
Totra.,..,_ 
T-
IT-
~0::, 
Sorni-VOIIUioorgMa 

~:4.6· T-""'** .... Do_""'** 
l-M~ 
Sonzo<g.hJ)Porjlone 

~~k~ ole Acid 

~~ 
Dlllonrol..., 

1=.2.~ 
~--... 
~0(·~ .... 
WIIO(II~ 
BonzO(b~ -!')orono 

~ 
~.4'·DDD 
~.4'-0D£ 
~.4'·0DT 
~ 

Dlo1111n --Enclodonll 
EnctlnKIION --
-·-Epo>dllo M-~ 
MCPP 
2.U·T ;_ 
2."3.7.6-Totra-COO 

~ 
~~ 
llarkon =:!food) 
jc:t.ormon (1111 
f"ollol -Ed. 
IM•~ 
~(loodl 
IN::' = ~>.;;. 

NOTES: 

1·~-..,-~ 

Oro/ 
IIDpo 

'-'•• 
...:.,~ 

UE-()3 
HE-()2 

I IE-()2 
1 K•OO 

I.IE-Ol 

'l.lE-()2 

U£.()3 

'1.~1 

'1.3~1 

1.3E•OO 
1.~1 

HE.() I 
1.4~1 
:14£.()1 
1.7E•01 
I .lE•OO 
,,)£•00 
1.1£•01 

41.5E•OO 
lo.IE•OO 

1.5£•115 

1.1£•00 

•.lE•OO 

H· -Ell--e.o-yTH2·-Eli--BIImwyT-.-2 

Oro/ 
llo-

WI -"' ...!~ •. ll!v 

D I.OE-()2 
8 0£.()3 

D 10~1 

D 1.0£.()1 
1.0~1 

D I.OE-()1 
82 I.OE-()2 

1.0~2 
D 20£.()1 

82 I OE-03 
A 
D 2.0ii•OO 

82 
3.C-E-03 

D 
82 
D 4.11:>•00 
82 
D 111£-j)l 
D 4.0E-03 
D 4CIE.j)2 
D 4.0£.()2 

82 
0 HE-()2 
D 
D l.C-£.()1 

82 
82 
82 
0 
D 3.0£-oJ 

82 
82 
82 5.~ 
82 3.0£.()5 
112 I C<E-05 
82 I.Co£.()5 
82 5(0£.()5 

82 5.~ 
82 1.3£.()5 
D 5 CoE-03 

1.CIE.j)) 
1 .(o£-o2 
l.(o£-o2 

82 

I OE•OO 
4.(1~ 

A 3.(1£~ 

7.(o£-o2 
82 5.!1E-03 
81 50£.03 

1.0E•OO 
I.ClE-02 

D 3.~1 
D 2.tl£-02 
82 

D U~l 

D 3.C~ 
2.tl£-02 

D 5.!1E-03 

n ~·~ 

A· -dell .... llledlri"EPAA-11111 ~--...forDo ..... 
""""""-·....,.. 1M1 

8· _..,.lltedlri"EPAR-11111~--...rorDormol 
""""""--• ....,.. 1811 

C·V-IIuodan.ntrtll< 
D·- anoww_dr_ .. - ofCIIoFOIII.-- 1112 
E ·~baled an EPIPECAO-..., 
F • --Fonrn. .,._-lor EolmoOng AltD-ed
~n IO- of O*lmoled ~ IIIII Oibonroflnno. 
USEPA. Morcto1n1 

G • Blood an "" MCLO of I .3 fl9\. 
M • - an ~dly of Borao{a)l¥rol IIIII PAHt. "-1-Fq lVII. MAll 22. 1ft1 
R • Al>toiPI!on fadon from Rywl. ll ll, 1N7 
X·AogionX .... 
A10 • Ref..,.. DoN RIC • Aol.,._ ~an 
WT Of EV • WtJ~ of E-Cla-
3 ·EPA A eglon Ill TEF Aj!proedl 
FILE:OICOCAP.WIO 

II 

: 
I· 
I 
I 
I 
I 
I 
I 

El 
I 

HE 
H 

H 

I 
I 
I 
H 
I 
I 

H 

EPA 
I 

C/1 
I 
I 
I 
I 

0 
I 

I 
H 
I 
I 
H 

o.-ur11 

~~-:: 
1011!>1113 
1011$113 
1011!>1113 
1011!>1113 
1011!>1113 
10/1!>1113 
1011!>1113 
1011!>1113 
1011!>1113 
1011!>1113 
1011!>1111 
1011!>1113 

I WI Mil 
1011!>1113 
1011!>1113 
1011!1113 
1011!>1113 
IWI!>/113 
1011!>1113 
1011!>1113 
IWI!l/13 
1011!>1113 
1011Wl 
1011!>/113 
1011Wl 
1W!Wl 
IW!Wl 
IWI!l/13 
10115/n 
IW!Wl 
IWI!>/113 
IWI!>/113 

I WI Sin 
10115/n 
10115/n 
1011Wl 
1011!>1113 
IW!Wl 
I WI Sin 
1011!1/13 

1011Wl 
1011!>1113 
1011!>1113 
IOfiWl 
IOfiWl 
10fl5113 

10fl5/13 

10fl5113 
10fl5/n 
10fl!llll 
10fl5113 
10fl5113 
IOfiWl 
IOfl!lill 
~1 
10fl5/n 
10fl5113 

10fl5113 
IOfiSo'n 
10f1Wl 
IOfiWl 
10fl5113 

r:~~ 

Torgol 

-~---lllct.oy/--r•otoGc 
oct-
...,._,IIBCo ._.....,. --.lllcNy -IIIOIOJic 

IOct.oy_-
porph)1lo 
allracl ..... 
NA ---.lllctloy--

-~~~~· ldhy 

NA 
....... c:ap.-

n: mDIIIIIy 
NA 
NA 
NA 
NA -
--~ 
._,C:NS , ...... ---------lllcNy -LNw --go ---lily --BP 
NA 
Nhy 

-a.J8 
~ ... ...., ... 
lfV)'III IWII--.......... _ .... , 
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Table B 
Chemical-Specific Toxicity Values 

Dermal Exposures 
OU4 RUk AssHsment 

tUfn - -lllropol•ed ·~eel 
Or.! 

~ AltoOfllllon .. lllocioiiOY 

~ 

~ 

t.2E•D1 
5.5E•D1 
I.DE•D2 

UE•01 
I.DE•D2 
1.2E•DI 

~ 

~ 

4.1E•01 
t 7E•OI 

~ 

1.0E•OZ 
e.5E•01 

u..-

~ 

u..-

1.DE•OZ 
1.0E•OZ 

1.7Eo01 

I.SE•01 

u.--. 
4.0E.o1 

I.OE•01 
,.OE•01 
UE•01 

(taacl) 

U&OOO 

MOTES. 1-.....---a,ottm 
li·-Ellodl -&lmwyTobloo 

Orol 
Alto..,ciDn 
llloclonty 

''" 
AlSDR.INI 
AliDA. 11111 

ATSDR.1NI 
ATSDR, 1H7 
ATSOR, IN7 

ATSDA,INI 
ATSDR. I tat 
ATSDA, 1Ht 

ATSDA,INI 

ATSDA,IIU 

ATSDR. 1117 
ATIDA,IIU 

ATSOR,11U 

ATSDR. 1187 
ATSDR. 1H7 
ATSDR, 1H7 

ATSOR,1117 

ATSOR.1117 

ATSDR, 1117 
ATSDR. 1117 

ATSOR,IIU 

ATSDA, 1117 

ATSDA, 1117 

ATIOR.1117 

ATSOA.1111 
ATSDR.1tll 
ATSOR,UAIU 

ATSOR,1t87 

IQ. -l!llecto- 811twtwy T-.-2 
·A·-cted-hlodr."EPAR-WIII~--Ioro.-
~-.·MIRfl,1tt1 

a . ...._ .... _.,"EPAR-Md~--loro.-
~-.·.....,1et1 

c • ..._aa_on.ntrllll 
D • Morno On,.,._ .. _.,.,._ af Olio Full,-. 1112 
E • V-- onEPA.ECAO ~ 
f • RloliAI- Fonm. -.&rm ProceNft IDf ~ _...._ICIW!Ih 

E>poo.no to- of O*lrhlod Dlbolozo p •-Md Dl>onrolllww. 
USEPA. Mlldl1ttl 

G • 8ued on on MCLG of I .3 11'9\ 
M ·lolomo on ~d!)' of Brllo(o..,._ Will PAHI. Pei-Fq Hint. MAR 22. 1811 
fl.~ l1cl011 from Ryw\. II. ill., 1187 
X· R.!llon X ..... 
R1D • R.r...,.. Doto RIC • Rol...,.. ~ 
WT Of EV • Woi"" of E"clonc4i Cluolllc8llon 
3 ·EPA Regen 1\1 TEF Approo<ft 

Fit.E.DtCOCN' .WIO 

Ill- I lope 
Doll , .... 
(1110) (II') 

4 'l>Ol 
H(;.o4 
s 0£.02 
'01:-os 
5.DIE.Ol 
1.2[.02 
U£.02 1.4E-o2 
1 0£:.02 5.ZE.02 
1.Dlo·D2 
5.t[.Q3 1.1£.02 

UE•DO 
UE•DO 

2.2E-01 
Ul;.o4 

2.01i.01 

t.71:-o2 
2 0£.()4 
2 01:-ol 
2.01:-ol 

2.01:-ol 

1.,1:.()2 

1.61:-ol 

4 IE•DO 
UE•DO 

2.,1;.(15 UEOOO 
1.,1:-oe 3.4E•OZ 
3.0E.()6 2 IE•01 
3.0[.()1 2.1E•D1 
2.51:-ol 3.2E•OZ 

'Ol;.o4 4.,E•DO 
1.3[~ t.IEOOO 
25f.-o4 
,.DE~ 
,,0[.()4 
'Ol;.o4 

1.7Eo05 

'01:.()2 
2Df~ 
2.8[.()4 1.1E+OO 
3.5£.()3 
2.,fo-o4 8.1E•D1 
2.,[o-o4 
4.01;.()3 
3.01;.()3 
2.2£:.()2 
1.0[--02 

7.0£.-03 
1.5£~ ··-2.61:-04 
Ul;.o4 

........ _.,. 
c-.. 

II'C) 

1 IE-02 
1 7E.02 
,.DE.Ol 

UE.01 
1 4E•DO 
'IE.Ol 
HE.02 
I.OE•DO 
UE-02 
8.3E.OS 
55E-o4 

UE-o2 
I.OE-o2 

7.1E-01 
1.2E-01 
UE•DO 

l.OE.o1 

UE•DO 
UE-o2 

7.1E.Ol 
I.OE-01 
1.2£.()1 
2.3E-01 

2.1E.01 
1.1£-ol 
3.1£.()1 
1.5£.()3 
UE.OZ 
3.6E-02 
1.1E-02 

• 4E-03 

3.5E-01 

I.IE-o4 

2.2E-03 

5.$E-o4 
1.0E-03 
1 7£.()3 
1.~ 

1.5E-o4 
1 1£.()3 
1.1£.()4 

lol 
Alta-

lion II , ... ., 
2 ~E-01 II 
2.,E.01 8 
2-'E-01 ... 
2-'E-01 
HE-o1 ... 
HE-o1 A 
2.5E.OI 8 
2.~E.01 B 
2 5E.OI A 
2.5E.OI • 2.5E.01 B 
:UE-o1 II 

1.0E.01 ... 
1.0E.o1 A 
I.OE-01 
I.DE-o1 
1.0E.01 
10E.()I I 
I.DE.OI B 
1 DE-01 B 
1.0E-01 
1.0£.01 B 
1.0E.o1 
1 0£.()1 a 
I.OE-01 a 
1.0E-01 
1.0£.()1 
1.0E.ol a 
1.0E.o1 B 
1 DE.01 B 
1.0E.ol B 
1.0£-ol 

1.DE.OI 
1.0£.()1 a 
1.0E.ol B 
1.0E.o1 a 
1.0£.01 B 
1.0E.o1 a 
1.0£.()1 B 
1.0E.o1 B 
1.0E.o1 
1.0E.o1 
1 OE.o1 
1.0E-01 I 
1 OE.OI 
I.OE-ot 
1.0E-01 
1.0E.ol 
1.0E.o1 

1 OE.ot B 

1.oe-02 
1.0E.OZ 
1.0E.o2 B 
1 OE.OZ 
1 OE-OZ a 
1.0E.o2 
1.0E-02 
1.0E-02 A 
1.oe-02 8 
1.DE-02 a 
1.0E.02 a 
1.oe-02 
1.oe-02 
1.oe-02 B 
1.0E.o2 B 
1.oe-02 a 
I.OE-02 
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APPEN[liX D 

RISK AND CLEANUP LE:VEL CALCULATIONS 
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,. 

l , 

i 
l 

• 
J 

J 

·J 

c....-a 

~ 

~CIHOGENic--> 

HI~ClNOGENic-> 

FU:OICOCAP.WIO 

3. !IE-41 
3.20E-01 
!.15£-41 
7.20E-01 
l.!!E-41 
3.54E•OO 
HtE-01 
3 11E-01 
354E•OO 
J.liE-01 
1.07£-01 
3.31E•01 

1.05E<OO 
1.05E•OO 
1.05E+OO 
1.00E•OO 
1.05£•00 
J.OOE 
J.OOE•OO 
2.20E-01 
2.20E-01 

UOE<OO 
4.40£-01 
1.10E+OO 
2.20E-01 
l.IOE-01 
1.00E•OO 
2.60E+OO 
2.20E•OO 
1 05E•OO 
4.30E•OO 
5.10£•00 

1.74E•OO 
1 M£•00 
2.54£•00 
2.00E•OO 
1.&1E•01 
HSE<OO 
2.43£+00 
5.NE•OO 
3.27E•OO 
5711!-01 
3.25E•OO 
I.UE•OO 
1.70E+OO 
2.41E+OO 
7.20E-01 
7.01E-02 
4.57E-01 

1.11£-04 

t.OSE•OJ 
1.25E•OO 
1.31£<00 
1.75£•02 
1.73E-01 
1.31E•OO 
3.53E+01 
1.53£•00 
2.01E•02 
UIE-01 

3.20£•02 
1.17E+OJ 
I.ME+02 
1.3l£-o1 
2.44E+01 
7.50E-o1 
2.75£+01 

Table I 
Incidental Ingestion of Soil 

Onsite Child/Adult (Capped Data) 
(Future Residential Scenario) 

OU4 lllik Assessment 

ChrwKII~...._,..._. &..-~-· 

3.15£-ol UIE-ol tOOE-42 1.28~ 1.57£.01 4taE-07 
3.65£-ol 1.17E-ol I.OOE·OS 

, __ 
1.57E-ol !OOE-07 

JI!E-ol 2.07E-ol I.OOE-01 344£.06 U7E-ol 1.15£-07 
U5E-ol 2.63E-ol 1 OOE-01 2 63£-05 157E-oe 1.13E-ol 
U!E-ol 1.05E-oe 1.00E-01 1.05E-05 H7E-oe 4.51£-07 
315£-ol 1.28E-05 1.00E-01 1.28E-04 1.57£..()1 6.55E-oe 
31!E-oe 1.21£.06 I.OOE-42 2.13E-05 1.57E-ol 5 47£-07 1.50£-03 
S.I!E-01 1.1iE-ol I.OOE-42 UIE-04 U7E-oe 4.HE-07 5.20£-02 
3.15£-oe 1.28E-05 2.00E-01 U7~ 1.57£-oe 5.55E-ol 
U!E-ol 1.11E-ol l.ooe-03 U4E-04 U7E-ol 4.tiE-07 1.10E-02 
U5E-oe 2.22E-ol 1.57E-oe 1.51E-07 1.toE•OO 
U!E-oe 1.21£-04 2.00Eoll0 1.05£-05 1.57£-oe 6.11£-05 

USE-ol l.taE-oe U7E-oe 1.14E-oe 1.10E-02 
li!E-01 U4E-ol l.OOE-OJ UIE-03 1.57E-ol 114E-ol 
U5E-oe ltiE-ol 1.57E-ol IME-ol 
3.15E-oe l.I5E-ol 1.57E-oe 1.57E-ol 
, __ 

U4E-ol U7E-oe 1.ME-oe UOE-Ol 
U5E-ol 1.10£-05 C.OOE+OO 2.741<-ol U7E-ol 4 70E-oe 
use-oe UDE-05 1.57£.01 4.70£-oe 7 30£.0l 
3.15E-oe U4E-07 1.00E-01 104E-oe U7E-ol S.ME-07 
J.I!E-oe 1.04£-07 4.00£-03 2.01£-04 U7E-ol J.ME-07 
, __ 

l.IME-05 ·- 4.14£-04 U7E-oe ··-'SS!E-ol UIE-ol ··- 4.02~ U7E-ol 1.11£-07 
use-oe t02E-oe 1.57E-oe 1.72E-oe 7 .lOE-01 
USE-ol 1.04£-07 4.00E-02 2.01£-05 1.57£-ol S.ME-07 
JI!E-ol UIE-ol U7E-oe 5.HE-07 
3.15E-ol U5E-ol 3.00E.01 1.22£-05 157E-oe 1.57E-ol 
use-oe t.SOE-ol U7E-ol 407E-ol 7.30E-01 
S.ISE-01 a.04E-oe U7E-ol 3.44£..()1 7.30E•OO 
U5E-ol 3.ME-ol 1.51E-OI 1 ME-oe 7.30£.01 
3.85£-ol U7E-05 1.57E-ol e.ne-oe 
J.I!E-oe 2.05£-05 3.00£-02 1.82£-04 157E-ol 1.77E-ol 

3.15£-ol use-oe 1.57E-ol Hll-ol 
U5E-ol 7.oee-oe 1.57£-01 3.03E-ol 2.40£.()1 
S.I!E-oe t.27E-ol U7E-ol 3.t7E-ol 3.10£.01 
J.S!E-ol T.31E-ol l.ooe-04 UiE-02 U7E-ol 3.UE-ol l40E-01 
3.15E-ol U1E-05 3.00£-05 2.20£•00 1.57£.01 2.13£-05 1.70£•01 
l.15E-oe IHE-ol IOOE.OS 1.41£-01 1.57E-ol JME-ol 1.30E•OO 
3.15E-oe UIE-ol IOOE.OS 1.41E-01 1.57E-ol U1E-oe I.JOE•OO 
3.15£-oe 2.01E.o5 !.OOE.o5 4.15E-01 U7E-ol ··- I.IOE•OI 
3.15E-ol 1.20E-05 1.57E-oe 512E-ol 
3.&5E-ol 2.0SE-ol 1.57E-oe e.HE.o7 
l.I!E-ol 1.11£-05 U7E-oe s.oee-oe 
USE-01 4.UE-ol 500£-04 UIE-03 157E-oe I.ISE-oe 4.-·00 
USE-ol 1.23E-ol 1.JOe.O! HtE-01 1.57£-ol 2.17E-OI t.IOE•OO 
3.15£-ol t.07E-oe !.OOE-03 UIE-03 1.57E-oe llt£-Oi 
uae-oe 2.83E-ol 1.00E-03 2.83E-03 U7E-oe 1.13£-ol 
3.65£-ol 2.51E-07 100£.02 2.51E.o5 1.57E-OI 1.10E-07 
l.S5E-ol 1.17E-ol 1.00E-o2 1.17£-04 U7E-ol 1.1SE.o7 

3.S5E-ol 4.1146-10 1.57£.01 1.13£.10 1.50£•05 

3.31E-02 1.00£+00 UIE-02 1.57E-oe u~ 
4.5~£-o~ 4.00E-04 1.14E-02 1.57E-oe UIE-Oi 
2.33£.()5 J.ooe-04 r.nE-OJ 1.57E-OI ··- 1.T!E<OO 
I.JtE-04 7.00E-Ol t.11 1.57£-ol 2.73E-04 
l.lt£-ol 5.00E-Ol .. U7E-oe U7E-oe uoe-oo 
UiE-ol 5.00E.03 111E U7E-oe 2.12E-ol 
1.21£.04 1.00E•OO 1.21£ 1.57E-Oe 5.53£.45 
3.12£.1)5 I.OOE-Ol 5.20£-04 1.57E-ol 1.34£-os 
7.10E-04 3.70E-Ol 2.05E-0l 1.57E-ol l.ll£.04 
7.111!-07 Z.OOE-Ol 3.51£-05 1.57E-oe l.oeE-07 
1.17E-03 U7E-ol 5.01£-04 
2-!IE-02 1.57E-oe 1.01£-02 
2.5410-43 

, __ 
U7E.oe 1.-

UIE-07 l.ooe-04 1.57E-ol 2.06E-07 
1.11£-05 Z.OOE-02 U7E-ol 3.J2E.OS 
2.7CE-ol &.ooe-03 1.57E-oe 1.17£.01 
1.01E-04 7.00E-03 U7E-ol UIE-05 

00 1 1 5. -04 
T .... ~_. 

INCIDENTAL INGESTION OF 50fL 
C$ •~af-IIIICII(mgq) 

1.00E-oe Cf • 0.000001 llilbv· Corwwllan Fodor. {EPA. 1-l 
2.00E+02111C•200"'1J'd1Y·.,.._,RIIoafiCIIbya-(o-1'1"1.~(0SWER.IIII) 

1.00E+0211V••100"'!J'ddY·ingolllanRIIufaallby.,_(6-30'1"1.).(0SWER.1111) 
1.00E+OO FI•I.O·Ft.aioftaf-otromr-...100 ......... ~) 
&.OOE+OO EDC•f'l"'·~.,_f.,o-{o-1'1"1).(0SWER.1111) 
2.40£+01 EllA. 24'1"1· ~~lor .. - {6-30'1"1). (OSWEll, 1111) 
3.50£+02 EFCol50~-~~lartdild(N'l"'J.lOSWER,1111) 
3.-•02 EFA•l50~·~F-for.,..U(6-30'1"1).(08WER.1111) 
1.50£+01 BWC •15 log· BoclyWII!#II for 1 c:tild (1-6 '1"1). (OSWEll. 1111) 
7.00E+01 BWA•701qJ·Boclyw.l!#llf•tU(OSWEII.1111J 
3.00E•01 ATN•lO'l"'·Mtn"'!lme!Ofnan-cwcir-it_.m.tOSWER. 11111 
7.00£+01 ATC•70'1"1·-"Tmll<l'~<---.(OSWER,1111J 

l.I!E-ol HlF • ((IIIC • FI'EFC 'EOCIB'WCl• (IRA • FI'EFA • EDAIBWA))'CF I(ATN~315) 
1.57£.01 HIF • ((IIIC • Fl ' EfC ' EOC I B'WC) • (IRA' Fl • EFA • EllA I BWA))'Cf I (A TC)(Ji5) 

DAILY INTAKE • (CS ' HI F) 

RISK{..........._,.<) • (INTAKE I RIO) 
11181( I~<J • PNTAKE • SLOPE FACTOR) 

7.5£-04 
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3.18E-01 
3 20E-01 
515E-OI 
7.20£-01 
211E-OI 

3 54E•OO 
l.48E-01 
l. IIE-GI 
3 54E•OO 
3.18E-OI 
1.07E-01 
3.31E•01 

U15E•OO 
1.05£•00 
1.05E•OO 
I.OOE•OO 
I 05E•OO 
l.OOE•OO 
3.00E•OO 
2.20E..01 
2.20£..01 
5.lOE+OO 
UOE-01 
1.10E•OO 
2.20E-01 
l.IOE-01 
I.OOE•OO 
2.60E•OO 
2.20E•OO 
1.05E•OO 
1.30E•OO 
5.10E•OO 

1.74E+OO 
I.ICE•OO 

1 2.54E•OO 
2.00E•OO 
I.IIE+OI 
2.45E•OO 

• 2.13E•OO 
5.61E•OO 
3.27E•OO 
5.71E..01 
l.25E•OO 
I.IIE•OO 

J 
1.70E•OO 
2.41E•OO 
7 .zoE-01 
7 01E-o2 
4.57E..OI 

1.11£-04 

J 
1.06E•03 
1.25E•OO 
l.liE•OO 
1.75E•02 
U3E-01 

'} 
1.31£•00 
l.!lE•OI 
1.5lE•OO 
2.01E•02 
1ME.C1 

3.20E•02 
1.17E•03 
1.14£+02 
1.32£-01 

2.41E+01 
7.50E--ol 

2.75E•OI 
3.73. 

• I 
Hlf'-..NON-CARCINOGEN 
HIF-CAACINOGEN 

FIL£lliCOCAP .WKl 

Table l 
Dermal Contact with Soil 

Onsite Child/Adult (Capped Data) 
(Future Residential Scenario) 

OU4 Risk Assessm!:li!_ 

I 00£-01 llaE-05 2.76E-OI C.SOE-03 1.13E.0. 
I.OOE-01 l.laE-05 2.ne.oe UOE-04 l.leE-Ol 
I.OOE-01 I &~E-05 •. IIE-1111 3.00E-02 l.a.E-04 
1.00£-01 I.ISE-05 1.25E-OI !.OOE-03 1.25E-03 
I.OOE-OI l.leE-05 2.50E-Od 5.00E-03 5.00E-04 
I.OOE-01 118£-05 3 OIE-05 1.20E-02 3 ,.E-04 
I.OOE-01 IUE-05 l.OlE-01 UOE-G2 t.IIE-05 
I.OOE-G1 I.ISE-05 2.71E-01 1.00E-G2 2.76E-04 
1.00E-01 I.ME-05 3.01£-05 IOOE-02 3.01E-03 
1.00£.()1 I.UE-05 2.71E-OI UIE-03 470&-04 
1.00E-01 I HE-05 5.27E-OI 
1.00£-G1 USE-05 2.87~ I.IME•OO 1.51E-04 

1.00E-01 IHE-05 1.11E-OII 
1.00£.()1 I.IIE-05 111E-OII 1.50~ I.OYE-02 
1.00E-01 I.IIE-05 1.11E-OII 
1.00£.()1 UIE-05 UIE-01 
1.00£..01 I.&IE-o5 I.IIE-011 
1.00E-01 I.IIE-05 2.101!-05 2.00E-01 1.30E-04 
1.00£..01 UIE-05 2.10£-05 
1.00£.()1 UIE-o5 U1E-OI 1.70E-02 U7E-05 
1.00£.()1 UIE-05 U1E-OI 2.00E-04 1.54£-03 
1.00E-01 UIE-05 .101!.()5 2.00E-G3 2.30E-G2 
1.00E..01 UIE-05 3.12E-OI 200E-03 U1E-03 
I.OOE..OI 1.11£.()5 1.54£-0d 
1.00E-01 8.11£.()5 UIE-011 2.00E-Ol 1.54£-04 
I 00E-01 I IIE-o5 3.30E-OII 
I OOE-GI I.IIE-05 UIE-o& I.IOE-o2 5.71£-04 
I.OOE-01 IIIE-05 2.21£-05 
I.OOE-01 I.&IE-05 1.11£.()5 
I.OOE-01 UIE-o5 I.11E-OII 
I.OOE-01 UIE-G5 3.73E-05 
1.00E-01 I.IIE-05 •. IIE-05 1.50E-03 3.21E-02 

I.OOE..01 UIE-G5 UIE-G5 
I.OOE..01 IIIE-05 1.118£.()5 
I.OOE..OI UIE-o5 2.20E-05 
I.OOE..OI UIE-05 1.74E-05 2.50E-05 115E..01 
1.00E-01 I.NE-05 1.57~ 1.50E-Oe 1.05E•02 
1.00£..01 UIE-G5 2.13E-45 3.00E-01 7.01E•OO 
1.00£..01 I.IIE-05 2.11E-G5 3.00E-08 7.04E•OO 
I.OOE..OI UIE.o5 4.1lE.o5 2.50E-OI 1.17E•01 
1.00E-01 UIE-05 2.ME.o5 
I OOE.OI 1.11£.()5 4.HE-OII 
1.00E-01 1.11£.()5 2.12E.o5 
I.OOE.OI 111£.()5 1.0lE-o5 5 OOE-04 2.01E-02 
I.OOE-G1 I.IIIIE-G5 1.41E-G5 1.30E.o5 1.14E•OO 
1.00£.()1 UIE.o5 2 15£.()5 2.50E-04 U1E..02 
1.00E-01 UIE-05 1.24£-0d 5.00E.o5 1.25E-OI 
1.00E-GI UIE-o5 1.08E.07 5.00E-04 1.22£-03 
I.OOE-01 1.118E-o5 l.HE-o& 5.00E-04 7.13E-o3 

I.OOE.CI l.laE-05 I.IOE-10 

I OOE-o2 7.ME-03 5.00£.02 1.57E-01 
1 OOE-o2 I.OIE-01 2.00E.o5 5.42E-02 
1.00£.()2 5 54E-OI 2.15~ 1.14E-o2 
1.00E-02 1.51£-04 3.50E-03 l.llE-02 
I.OOE.02 7.51E-07 2.50E-04 l.OlE-03 
2.00E-01 2.35&05 2.50E-04 1.42E-o2 
I.OOE-o2 l.OIE.o5 4.00£..03 7.61E-Ol 
I.OOE-02 7.40E-01 l.00£-03 2.47E-o3 
1.00E-01 I.IOE-Ol 2.22E-02 l.llE-02 
1.00E-02 1.70E-07 I.OOE-02 1.70E-o5 
I.OOE.OI z.n£.43 
1.00£.()2 !.HE-03 
I.OOE-OI 1.02£-03 7.00E-03 
l:ooe-oz 1.14E-07 1.50E-o5 
1.00E-02 2.1l'C-05 loaE-04 
I.OOE-OI UIE-01 2.50E-04 
1.00E-02 2.~ l.50E-04 

I I 

DERMAl. CONTACT WITH SOIL 
C8 •c--...fl!f-lniCII("") 

3.72E-05 UIE-01 
3.72E-05 U8E-Od 
3.72E-05 2.10E-Od 
3.72E-05 2.HE-OI 
3.72E-05 1.07E-Od 
3.72E-05 U2E-05 
372E-05 UOE-1111 
3.72£-05 118E-Od 
3.72E-05 1.32E-05 
H2E-05 111E-Od 
3.72E-05 2 26E-01 
U2E-05 1.23£-04 

3.72£.()5 380E-Od 
3.72E-05 3 toE-01 
3.72E-05 3 IOE-01 
3 12£.()5 3.72E-OI 
3.121!.()5 l.toE-01 
3.ne-o5 1.12E-o5 
l.ne-o5 1.12£.()5 
3.72£..()5 I IIE-07 
3.72£.()5 l.leE-07 
372E-o5 1.87£.()5 
372£.()5 1 ME-01 
372E-05 4.09E-ol 
372E-05 1.11E-07 
3.72£.()5 U1E-o& 
3.72E-05 3 12E-OI 
3.12E-o5 U7E-OI 
3.72£.()5 I.IIE-01 
3.72E-05 3 toE-01 
3.72E-05 1.101!.()5 
3.72E-05 2.01E-05 

3.72£-05 117E-Oe 
3.72E-05 7.20E-01 
372E-05 1.4lE-01 
3.72£.()5 1.41E-o& 
3.72£.()5 1.7lE-05 
3.72E-05 I.IIE-011 
l.72E-05 1.05£-01 
3.72£.()5 2.11£.()5 
3.72E.o5 1.22£.()5 
l.72E-o5 2.12E-OI 
l.T2E-05 1.21£.()5 
3.ne-o5 4.40E-OI 
3.7l'C-05 I.,.E-01 
l.T2E-05 1.23E-OI 
3.72E-05 2.1111E-o& 
372E-o5 U1E.07 
3.72E-o5 1.70E-o& 

3.ne-o5 112E-IO 

3.72£-05 
l.72E-05 
3.72E-05 
l T2E-o5 
l.ne-o5 
l.T2E-05 
l.T2E-o5 
3.72E-05 
H2E-05 
3.72£.()5 
3.72£-05 
l.n£.()5 
3.72£-05 
l.12E-05 
3.72£-05 
l.T2E-05 
l.T2E-o5 
3. 

AilS •_,...,FKtar--lobeO.If•arvorlci.0.1 .... _.'-'1, 

1.3CE-G2 
5.20E-G2 

112E-o2 
UOE•OO 

2.20£.()1 

I.IOE•OO 
UOE•OO 
8.10E•OO 
3.40E•02 
2.60E•01 
2.10E•OI 
l.20E•02 

4.50E+OO 
1.10£-00 

IT2E+05 

I.ME•OO 

1.101!•01 

--· ...-.m lind Jft, 0.2 lot-... lind 0.01 for lnorVn<:o (c:AI'CCI4 _, 
I.OOE-OI CF • 0.000001 ~·~on Foolot,(EPA, IIIIo) 

2.50E•03 SAC • 2500 111 em· 111*1 Qrtoce- ..._ (a.ld o-4 .,...). -· orms. loQI. (0H~l87) 
5.00£•03 8M • 5000 oq em· &In----lor~ IAIU!l. -· ..,...,(OHEA-E-3C7) 
I.OOE•OO ~I• 1.0· F.-Of-"""' ....... 100 Pftii'C (RAGS) 
3.50E•02 EFC • 350 *'fllft · Elpoan F._, (0*1 o-4 ..... 1 (OSWER. 1111) 
l.50E•02 EFA•l50*'fllft· Elpoan "-'<Y.IAIUI· &-30.,..1.(08WER,I891) 
I.OOE•OO EDC • I.,..· Dlnllon lor dild (1-6 ..... ),(OSWER. 1111) 
2.40E+OI E0A • 21 1'1 • Elpoan Dlnllon lot oiU (6-30 ..... ), IOBWER. lltl) 
UOE+al BWC •1511;· Boct,rWIIstl lora dild (1-6 ..... ). (OSWER, I IIIII) 
7.00£+01 BWA • 70 1111· Boci)·Wol"" lor ao.t, (0SWER.IIt1) 
l.ODE•OI ATN • 30jrt·A-IIJ'1! Tmolot-oga'ic ~.(0SWER,1111) 
7.00E+01 ATC • 70 1'1 ·A-aging Tmo lor..,.._... ...._.,..,(OSWER. 1891) 
1.00£+00 AF •I.OOrrellqcrn- ........... Foolot.(EPA. Region X) 

I 51E-G 

4.37 

l.OE-02 

l.role-o5 HIF •Ill SAC • F1 •~:FC • EDC • AF I BWCI • (SM 'F1 'EFA ' EDA' AF I BWA)) 'CF I (ATNXl651) 
l.nE.o5 HIF • (((SAC • Fl • I:FC • EDC 'AF I BWC) • (SM' Fl' EFA' EDA' AF I BWA))' CF I (ATCXl65l) 

CWLY INTAKE •(C:S • ASS' HIF) 
RISK (~trie) •(INTAKE I RIO) 
RISK(~) •(INTAKE 'SLOPE FACTOR) 
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TableJ 
O~anup Levels for Ingestion and Dermal Co~tact 

Onsite Child/Adult (Capped Data) 

• 
(Future Residential S~~:enario) 

OU~ Risk Assessment 

N~IIIU c--....-

L 
l.lE-05 I.IE-44 I.IE-44 5.1E•OI 5.1E•02 
l.lE-44 1.2E-Ol I.IE.03 5.1E•OO 5.1E+OI 
HE-DI UE-44 UE-44 3.4E•02 HE•03 
HE-05 1.2E-Ol UE-Ol 56E•OI 5 IE•02 
UE-05 50E-44 5 IE-44 UE•OI 5.6E•02 
l.lE-44 UE-44 41E-44 7.1E+02 7.1E•03 
2.1£-05 1.2£-05 UE-44 3.1E•D2 3.1E•D3 4 IE-ot UE-01 2.2E-DI I IE•03 
1.2E-44 2.1E-44 UE-44 I.IE•OI I.IE•D2 UE-DI I.IE-01 1.7E-OI UE•D2 
BE-05 31~ 3.1E.03 I.IE•D2 I.IE+D3 
UE-44 4.7E-44· I.IE-44 4.8E•DI 4 IE•D2 5.5£-ot l.lE-oa I K.OI 1.7E•03 

1.1&-ol 4lE-DI I.IE-DI I.OE+OI 
I.IE-05 I.IE4C 2.2&-ol UE•04 UE•D5 

1.1&-ol I.IE-o7 1.8E.07 1.2E•D2 
1.lE-03 I.IE-o2 I.:!E-02 ue-oo 1.7E•DI 

1.2E-07 1.2E.07 UE•D2 
2.7&-ol 1.:1E.of UE-44 2.3E+D3 2.3£+04 

ue-oa U&-ol l.aE•Ol I.IE•O 
I.DE-DI 2.0E.o5 UE-05 7.1£+02 7.11£•03 
20E-44 •. 5£.03 t 7E-ol 2.3E+OO 2.3E+OI 
C IE.O. 2.3E-o2 2 3£.02 2.3£+01 2.3E•02 
C.DE-05 u~ UE-Ol 2.3E+DI 2.3E+D2 

Ue.ol UE-DI UE•OI I.IE-o 
2.0E.o5 UE-44 17E-44 2.3E•DI 2.3E+02 

1.2£-05 I.IE-44 5 tE-o. 1.7E•02 1.7E•Ol 
3.DE-DI l.DE-DI I.IE•OI 
2.5£-05 2.5£-05 IIE•OO 
1.2E-DI 1.2E-DI IIE+OI 

UE.O. 3.2E.o2 3 3E-o2 1.7E+OI 1.7E•D2 

l 7.3E.o7 3.~ 3.5£-05 5.5£•00 
l.fe.ol UE-05 1.5£-05 l.IIE•OO 

1.5E-o2 I.IIE.ol 7.1E.ol 2.1E-ol 2.1E•OO I.IE.ol 5 IE-05 5.2E-05 l.fE•OO 
2.2E•OO 1.0E+D2 1.1E•02 1.7E.02 1.7E.OI UE-44 2.3Eo02 2.3E.o2 7.7E-o2 
1.5E.OI 7.1E+OO 7.lE•OO 3 CE-o2 UE.OI 50E-o6 HE-44 HE-44 I.OE•OO • 1.5£.(11 7.0E•OO 7.2E•OO UE-o2 UE.OI 50E.ol 2.CE.O. HE-44 1.0E•OO 
'-lE-o I 2.0E+OI 2.0E•OI 2.1£.(12 2.1£.(11 UE-44 I.IE-03 I.IE-03 1.2E-o2 -
1.7E.ol 2.1E.02 2.11£.(12 C.IE+OO C.IE•DI ue.oe 2.0E.o5 2.1E-05 •. 2£•00 

J 
4 IE-01 I.IE•OO I.IE•OO I.IE-ol IIE•OO 2.CE-05 UE-05 1.2E-05 2.1E+OO 
I.IE.03 I.IE.02 I IE-o2 2.1E•OO 2.1E•OI 
2.6E-Ol 1.2E.OI 1.3E.ol HE-01 5.1E•OO 
UE-05 1.2E-03 1.2£.()3 5 IE+OO 5.6E+OI 
1.7E-44 7.11E-o3 I.IE.ol 5.8E•OO 5.6E+OI 

2.&E.o5 7.1£-05 t.7E-05 I.IE-44 

I 3.3E-o2 UE.ol l.te-01 4.1E•03 C IE-04 
I.IE-o2 UE-o2 I.IE.o2 IIE•OO I.K•OI 
7.1Eo02 I.IIE-o2 1.7E-o2 I.IE•OO I.IE•OI 1.~ ··- 2.2E-05 2.1E+OI 2.1E-o 
I IE.ol OE-o:l 5.2E.o2 3.3E•02 3.3E•Ol 
ICE-44 3.0E.o3 3.7E.03 2.4E•01 24E•02 5.IE-DI 2.1E-G5 HE-05 2.1E•OO 2.&E-o 

J 

I.IE-44 f.4E-o2 8.5£.(12 1.4E•OO 1.4E•D1 
1.3E-<M 7.7£.(13 7.1E.ol C.5E•02 HE+Ol 
5.2E-04 UE-ol l.QE-0) 2.1£•02 2.1£+03 
2.1E.o2 I.IE-o2 I.OE.ol 2.0E•02 2.DE+Ol 
UE-05 1.~ 5.3E.o5 3.7E•02 3.7E+D3 

UE-o2 I.IE.OI I.IE.ol 7.IE+OI 7.1£+02 
UE-03 7.11E--03 1.2E-03 UE+OO UE+OI 
UE-03 S.5e.o2 UJE.o2 1.1E+OI 1.1E•02 
1.5E.o. 2.1E-o2 2.7E.o2 2.1E+OO 2.1E•OI 
1.CE.o2 I.IE.o2 1.3E-o2 3.3E+01 3.3£+02 .. I I 1.7 • 

• l 

I 
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r • l 
l 
• 

~ 
i • 
' 

] 

I 

J 

J 

• ' 
I 

CDnl.,.._ ,. 
c""'*.,. 

HIF-NOH-CARCtNOGENic---> 
tiiF-cAACINOGEHtC---> 

3.16E.01 
3.20E.01 
!65£.01 
7.20E..01 
2.&&E·01 

l.54E•OO 
3 OE-01 
3 1tE..01 

3.54E•OO 
3.11E..01 
1.07£..()1 
3.31£•01 

1.05£•00 
1.05£•00 
1.05£•00 
1.00E•OO 
1.05E•OO 
l.OOE•OO 
l.OOE•OO 
2.20£..()1 
220£.01 

5.30£•00 
440&01 
1 10£•00 
220£.01 
l.IOE.OI 
1.00E•OO 
2.10£•00 
2.20E•OO 
1 05E•OO 
4.30£•00 
510E•OO 

I.HE•OO 
1 ... E•OO 
2.54E•OO 
2.00£•00 
1.11E•OI 
2.45E•OO 
243£•00 
5.11E•OO 
3.27E•OO 
5.71£..01 

3.25£•00 
1.1&E•OO 
1 70E•OO 
2.41£+00 
7.20£..01 
7.01£..02 
4.57£..()1 

1.HE.o4 

t.06E•03 
1.25£•00 
UIE•OO 
1.75£•02 
1.73£..01 
t.liE•OO 
3.53E•01 
153E•OO 
2.06£•02 
1.116£..()1 
l.20E•02 
1.17E•03 
I ... E•02 
1.32£..()1 

2.44£•01 
7.50£..01 
2751!:+01 

Table4 
I r.d<lental Ingestion of Soil 

Aduit Worker (Capped Data) 
(Fut;.~re Worker Scenario) 

OU4 RJsk Anrssment 

UIE-01 2.HE-01 100£-02 U2E.07 
UtE-01 lOOE-06 t.OOE-03 3 :ME-01 
t.JtE-01 5.31E-OI IOOE.Ol 115£-06 
I.JBE-01 1.71E-01 100E..01 1.76£..07 
UtE..OS VOE-01 1.00E..01 2.70£..07 
UtE-01 U3E..07 1.00£..01 l.JJE-01 
I.JIE-01 J.~IE-06 1.00£..02 5.UE..07 
t.JtE-01 2.ttE-OI 1.00E.02 2-
t.JIE-01 3.33E..o7 2.00£..01 uee.oe 
l.ltE-01 UIE-01 I.OOE-03 UIE-01 
UIE-01 5 "'1E-OI 
I.JIE..ol ). IIE-01 2.00£<00 UIE-01 

UtE-01 I.IIIE-01 
UIE-01 I.IIIE-01 J.OOE..ol J.21E..o5 
UIE-01 I.IIIE-01 
UIE-01 IJIE..ol 
t.liE-01 1.111£-01 
1.39£-01 2.02£..()7 4.00£<00 7.05E..ol 
UtE-01 2.li2E..07 
1.31£-01 2.07£-01 1.00£.01 2.07£..()7 
t.liE-01 2.07E-OI 4.00E..oJ 5.11E-OI 
lltE-01 4.111£..()7 4.00E.o2 1.24E..o5 
t.31E..ol 4.13E..ol 4.00E.o2 l.OJE-01 
1.31£-01 1.03E..o7 
Ut£-01 2.07£-01 400E-02 5.17£..()7 
i.JIE-01 3.57£-01 
UIE-01 I.JIE-01 J.OOE..ol 3.13E..o7 
UIE-01 2.44£..()7 
Ut£-01 2.07£..()7 
iltE-01 UIE.ol 
I.JIE-01 4.04£..()7 
l.liE-01 USE-07 ),00£..()2 1.75£.45 

t.liE-01 1.13£..()7 
UtE-01 1.12£..07 
I liE-01 ZH£..07 
UIE-01 1.11£..()7 5.00E..o4 3.71£-04 
UtE.ol UOE-OI 3.00E.o5 U7E..o2 
UIE-01 2.30£.07 I.OOE-05 3.14E..o3 
UJE-01 2.21E..o7 ··- U1E-03 
Ut£-01 5:ME..o7 5.00E.o5 1.07£..()2 
1.31£..()1 J 07£..()7 
t.liE-GII 5.31E-OI 
• 3IE..ol 305£..()7 
t.JtE.ol 111£..()7 5.00E..o4 2.23£.(14 
J.ltE-01 1 IOE.07 t.lOE-05 1.23E.02 
1.3tE..ol 233E..07 5.00E..03 U6E-05 
t.JIC-01 • 71E..ol 1.00E.03 6.76E..o5 
13IE..ol 151E..ol 1.00E..o2 1.51£..()7 
131£-01 42IE..ol 1.00£..()2 4.2tE..OS 

t.JIE-OI , 04E-11 

151£.(14 1.00£<00 1.51£.(14 
117£..()7 4.00£.(14 1.13£.(14 
UIE..07 3.00E..o4 2.00E..ol 
U4E..o5 700E..o2 2.34£.(14 
1.20£..()1 5.00E..ol 1.64E..o5 
127£..()7 5.00£-03 2.55£-05 
3.32E-OI 1.00E•OO 3.32E.ol 
1.02£..()7 1.00£..02 1.:ME..o5 
U5E.OS 3.70E..o2 5.21£.(14 
USE-01 2.00E-02 1.23£..()7 
3.00E.o5 ·--U2E.o5 UOE..o1 
1.24E-OI 

, __ 
Z.2JE-06 2.00£..()2 
7.05E..ol S.OOE..ol 
2.SIE..ol l.OOE..ol 

3. 

3.35e:oe 1.07£-01 
3.35E-OI , 07£-01 
3.35£-06 1.90£-01 
3.35£-01 2.42£-01 
3.35£-01 IME-01 
335£-01 1.11E..07 
3.35E-OI 1.17£-01 7.50E..Ol 1.7tE-1 
3 35E.ot 1.07£-01 5.20£-02 B5E·1 
3.35£..()1 1.11£..07 
3.35E..OS 1.07£-01 1.10£-02 
335E..OS 2.04E..OS 1.toE•OO 
3.35E-OI U1E-OI 

3.35E-06 U2E-OI 1.10E-02 
3.35£-01 U2E-GII 
l.35E-OI Ul£-01 
).35E-OI U5E-OI 
3.35£..()1 U2E-OI 7.30£-02 
3.35£-01 1.01£.07 
U5E-OI 1.01£..()7 7 .lOE-03 
3.35£-01 7.JIE.OI 
3.35E-OI 7.JIE.OI 
3.35£-01 1.11E..o7 
3.35E..ol 1.41£-01 
3.35E-OI UIE-01 7.30£..01 
3.35£-01 1.31£4 
335E-OI 1.27E..ol 
3.35£-01 3.35£-ol 
3.35E..ol t.nE-01 7.30£.01 
3.35£-ol UIE-01 7.lOE•OO 
335E-OI 3.52£-01 7.JOE..o1 
3.35E-OI 1.44£..()7 
3.35E-OI 1.11E-07 

J.JSE-01 U3E-OI 
l.l5E..ol ··- 2.40&01 
3.35E-OI I.SIE-01 3.40£..01 
U!E-01 a.ne..oa 340£..()1 
3.- 1.07£..()7 1.70£•01 
,_ 

1.22£-oe 1.30£•00 
3.35E-OI I.IIE-01 1.30£•00 
S.l5E-OI 1.11E..o7 UOE•01 
3.35E-OI 1.10£..()7 
3.35E-OI 1.12E..OS 
3.35£-01 1.Q9E..07 
3.35E-OI 3.17E-OI 4.50£•00 UIE..O 
3.35£-01 5.72£-01 t.10E•OO 5.2QE..() 
3.35£-01 l.llE-01 
3.35£..()1 2.41£-ol 
3.35E-OI 2.35£-ot 
U5E-OI 1.53E-OI 

3.35£..()1 3.71£-12 1.50£•05 5.57£..() 

3.35E..ol 3.04£.(14 
3.35£..()1 4.1IE..ol 
3.35E-OI 2.UE..07 1.75£•00 3.75E.O 
335E-OI 5.18&06 
335E-OI 2.13E..oa 4.30£•00 1.211£..() 
3.35£-01 4.55E-OI 
3.35£..()1 1.11[-01 
3.35E-06 2.ME..o7 
3.35£..()1 I.NE-01 
3.)5£..()1 e.UE.ot 
3.35E-OI 1.07£..()5 
3.35E-OI 2.JOE..()4 
, __ 

2.33E-05 
:use..oe U2E..ot 
3.35E-OI 1.11£..07 
3.35E-OI 2.52£.011 
3.35E-OI 1.24E.07 
3. ..OS 1. ..()5 

T-~~ u 

DICIDEHTAI.INQESTIOH C6 SOIL 

C8 • ~--In oolln9'Dl 
1.00E-01 Cl' • 0.000001 _.... eor--, F-. !EPA. 1111o) 
5.00£>01 IR • 50 "''J'*Y ·lngnllon Rille a( ool by WI ..U -·(OSWEll. 1111) 
1.00£+00 Fl•l.0·-·----.100,..-(RAGSl 
2.50£+01 EO • 25 J" • El;lolon tv-. lew WI ..U -· (OIIWER. 1ft1) 
4.10E•01 EF • 41 *ttlft · E1;1o1on ~for WI ..U- (1 ..,.... for 41-)1 
7.00£+01 BW •701rg·iloclf~lor..all-.(08WER,1111l 
2.50£>01 ATN• 25)10S·-.;irv~fllf_cil_ic...._.....(OSWER,1111l 
7.00£+01 ATC:•70J"·-.;irv~for.,...._......_,...,(OSWEII.1111) 

t.ltE-01 HlF • ({C:F 'IR • fl• EO • EF /8\\~)/(ATN)(l65J 
3.35E-OI HIF • ((CI' 'IR • fl• EO • Ef /8W))/(ATC:)(365) 

CAllY INTAKE • (C:S • HIF) 
RISK (ner.--ic) • (INTAKE I RID) 
RISK(~) • (INTAKE • &OPE FACTOR) 

ED _00 1521 C _0000037 4-00081 
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t4~CINOOENtC 

HIF-CAIICINOGEPIIC 

3 1IE.01 
3.20E-c1 
HSE.OI 
7.20E.OI 
2.UE.OI 

3.54E•OO 
l4IE.01 
l I&E-cl 

3.54E•OO 
3.18E.OI 
I.07E.01 
l.liE-01 

I.OSE•OO 
I.OSE•OO 
I.OSE•OO 
I.OOE•OO 
1.05E•OO 
l.OOE•OO 
3.00E•OO 
2.20E.01 
220E.01 

S.lOE•OO 
4.40E-c1 
UOE•OO 
2.20E-cl 
HOE.OI 
I.OOE•OO 
210E•OO 
2.20E•OO 
I.OSE•OO 
4.30E•OO 
5.60E•OO 

I 74E•OO 
I.HE•OO 
2.54£+00 
Z.OOE•OO 
I.SIE+OI 
2.45E•OO 
HlE•oo 
5 SIE•OO 
3.27E•oo 
5.71E.OI 
3.25£•00 
I.IIE•OO 
1.70E•OO 
2.UE•OO 
7 .20E.OI 
7.DIE.02 
4.57E-c1 

I.IIE.o4 

1.06£•03 
1.2SE•OO 
8.36E•OO 
1.75E•02 
8.73E.o1 
1.3&E•OO 
l53E•01 
1.53E•OO 
2.01E•02 
UIE-c1 

3.20E+Ol 
l.l7E+03 
I.ME•Ol 
1.326-01 

2.44E•OI 
7.50E-01 
2.75E+OI 
3 

Table5 
Dermal Contact with Soil 

Adult Worker (La::'ped Data) 
(Future Worker Scenario) 

OU4 Risk ASSP~l>ml'nt 

Clw-11~ ...... ,_ UlotlrN C:.U.O'"'* II!Kia 

I.OOE.OI UtE-ol I.HE-07 4.50E-c! 4.14E-c5 201E-cl use-ca 
1.00E.01 5.16E-cl 117E.07 4.50E-c4 4.16E-c4 2.01E-cl UtE-ca 
I.OOE-cl U6E-cl 331E.07 l.OOE.02 UOE-05 ZotE-cl 1.11E.07 
I.OOE.01 S.KE-cl 4.22E.07 SOOE.Ol I.«E-05 201E.ot I 51E.07 
1.00E.01 Slf>E-cl 1.68E.07 5.00E-c! 3.37E-c5 2 OIE-cl I.OlE-ca 
I.OOE-cl 51f>E-o& 2.05E-cl t.20E.02 l.ltE-05 l.OIE-cl 742E.07 
I.OOE.01 516E-o& 205E.07 l.lOE.02 1.21E-cl 2.01E.oll 1.31E-cf 1.liE.02 
I.OOE.OI 5.16E-cl UIE.07 I OOE.02 UIE-05 2.otE-ol IIIE-ca 5.20E.02 
I.OOE.01 !.KE-el 2otE-cl I.OOE.ol 201E.O. 2.otE-cl 7.42E.07 
I OOE.01 U&E-ol U7E.07 U8E-G3 l.I7E-c5 20tE-ot U7E.ot 1 12E.02 
1.00£-cl 5.16E-cl 3.56E.07 2otE.ot 1.27E.07 UOE•OO 
I.OOE-G1 5.16E.o& I.ME-05 I.ME•OO I.OIE-GS 2.otE-cl I.ME-OG 

I.OOE.OI 5.16E-cl e.ise.oT 201E-011 UOE.07 2.20E.01 
I.OOE.QI 5.18E-cl 1.15E.07 UOE.O. 4.10£.03 2.01E-cl 2.20E.07 
I.OOE-cl UGE-cl 1.15E-G7 2CIE-cl 2.20E-c7 
1.00£-cl UGE-cl S.HE-47 2- 2.otE.QT 
1.00E-c1 a.aae-cs 1.116-07 2- 2.20E-c7 
1.00E.01 5.18E-cl UIE-cl 2.00E.ol I.Tt£.01 2.otE-cl 1.21E-c7 
1.00E.01 UllE.ol uee-cs 2.otE-cl 1.21E-G7 
1.00E-01 5.18E-cl 1.:zte.o7 1.70E.o2 133E-cl 2.01E.ol 4 I IE-ee 
1.00E.OI S.ME-cl 1.2tE.07 200E-c4 USE.o4 2.CIE-cl U1E.ot 
1.00E-c1 !.ME-08 3.11E-cl 200E.ol 1.55E.Q3 2.01E.ol I.IIE-cl 
1.00E.01 USE-cl 2.5aE.07 2.00E.o3 1.21i-04 2.01E-cl 1.21E-ct 
1.00E.OI S.ME-08 USE-c7 2.01E-cl 230E.07 
I.OOE-cl 518E-cl 1.21E-G7 2.00E-cl I45E.o5 2 OIE.oe UIE.ot 
I.OOE.OI S.ME-cl 2.23E-c7 2.01E-cl 7.15E.ot 
I.OOE.01 5.ME.Q8 5ME.07 1.50E.ol UIE-05 ZOIE-06 2.01E.07 
I.OOIMII 5.6&E-o& 1.52E-06 2.otE.ol 5.44E.o1 
1.00E.01 S.IIE-011 12IE.ol 2.01E-cl 4.11E-c1 
I.OOE-01 SIIE-06 1.15E.o7 lotE-01 220E-G7 
I.OOE.01 S.UE-06 252E-cl 2.01E-cl t.OOE-c7 
1.00E-c1 5.&1E-06 3.21E-cs 1.50£.03 2.1tE-G3 2.08E.oe 1.17E.oe 

I.OOE-cl 5.16E-06 1.02E-cl 2.01E-cl U4E.07 
I.OOE-cl UIE.ol I 14E.Q8 l.otE-01 4.01E-c7 4.&0E•OO 
UOE.OI 556E-06 UIE-011 2.01E-cl U1E.o7 I.IOE•OO 
I.OOE-cl 5.ME-cl U7E-cl 250E-c5 UtE.ol 2.ote-o& 4.11E-c7 t.IOE•OO 
1.00E.01 S.ME-08 1.01E-c5 1.50£-cl 7.07E•OO 2.01E-cl 3.71E-cl l.40E•02 
1.00E.01 5.18E.ol 1.44E.oe l.OOE-08 4.71E.01 2.01E-cl 5.1lE.07 2.60E•OI 
1.00E.01 SHE-cl UlE.ol l.OOE-cl 4.75E-c1 2.- 5.01E-c7 210E•OI 
I.OOE.QI S.IIE-cl 3.33E-06 250E.ol l.llE•oo 2.011E-cl l.ltE.oG 3.20E•02 
I.OOE.01 5.11E-cl 1.12E.ol 2.01E-cl USE.07 
I.OOE.01 5.11E-cl l.l5E.07 2.01E-cl 1.20E.07 
I.OOE.OI uee.oe UOE-cl l.otE-01 '80E.Q7 
I.OOE.OI 5.ME.ol 8.HE.07 5.00E-c4 1.31E-c! 2 OIIE-cl 241E-c7 4.50E•OO 
I.OOE-cl 5.ME-cl t.t9E-c7 l.lOE-05 7.1tE.02 2.01E.ol 3.57E-c7 t.IOE•OO 
t OOE.Ot 5.UE.Q8 I UE-01 2.~E.O. 5 42E.03 l.OIE-011 5 20E.07 
I.OOE.OI SME-06 4.22E.()7 SOOE-05 1.44E-cl 2.01E-06 1.51E-c7 
1.00£-cl 5UE.oe 4.11E-ca !.OOE.O. 1.21E-c5 ZOJE.OI 1.47E-c8 
1.00E-c1 5.66E-cl 2.64E.07 5.00E-c4 5.31E-c4 2.0K.QI 1.57E-ca 

I.OOE-c1 5.1l1E.oe UIE-11 2.otE.oll 2.l2E-11 U2E•OS 

I.OOE.ol 5.31E.O. 5.00E.ol 1 OSE.ol Z.OIE-cl UOE.O. 
I.OOE.()2 7.32E.ot 2.00E-c5 l.ME-cl 2.01E-01 2.61E-ca 
I.OOE.ol 3.74E-c7 2.65E.O. 1.31E.03 2.01E-06 1.34E.(J7 U4E•OO 
1.00E.o2 1.02E.OS l.~E-cl 2.12E-cl 2.01E-cl l.85E-cl 
1.00E-c2 5.12E-ct 2.50£.0. 2.05E-c4 2.01E-GI U3E-c8 1.60E•OI 
2 OOE-cl 1.5SE.ol 2.50E-c4 1.36E-c3 Z.otE-cl 5.11E-c7 
I.OOE.02 2.07E-cl 4.00E-o3 5.17&04 2.otE.oe 7.31E-c7 
1.00E.OZ 5.00E-c7 l.OOE-cl 1 f7E.o4 2.- 1 TIE-01 
1.00E-01 1.22E.o4 222E-c2 5.41E-c! l.otE-01 4.15E-QS 
I.OOE.ol use.oa I.OOE.ol 1.15E-cl 2.01E-cl 4.11E-ct 
1.00£.01 U1E-c4 2.111E4 

··~ 1.00!Mil 4.03E-c4 2.0K.QI 1.44E.o4 
1.00E-c1 • 078<4 7.00E.ol 5.11E.ol 2.0K.QI 1.4SE.o4 
1.00E.ol 7.72E.ol UDE-05 5.15E.o4 2.01E-cl 2.71E.ot 
1.00E.ol 1.- I.OOE.O. 2.l6E-c! 2.- 5.11E-c7 
1.ooE-c1 4.40E.o7 2.SOE.o4 1.11E-c3 2.0IE.ol 1.57E.o7 
1.00E.ol U1E.oe 3.50E.O. U1E.ol 2.ote.oe 5.71E.07 

.()1 1. 1.46 l 7.6le-c5 
T--yR-. 1.7E.03 

DERMAL CONTACT WITH SOli. 
C8 •~of-IIIMI("91111) 
A85 • ~on Facaor ·-to boo. 1 far OfiiO'Ocl, 0.1 far-·-

_..--!lnc.0.2far-.-O.Oifarlnorgonco(CAPC0A-) 
I OOE-cl CF •0.00000111Do'"'I·~F-. (EPA. 1-) 

3.12E+03 Sot. •3120oqan·Siilns..f--A-far~-....... (EPA. 1-) 
I.OOE•OO fl•I.O • Fmllon of-hm ....,., 100 porewt 1!\AOS) 
UOE+OI EF •Mdayo/ff· f_. F._f.,_,..U-(1 ...,_far41 .... )1 
2.50E+01 ED • 25 yri • .._.,. Dlnllon for ..U. (OIIWER, Itt!) 
7.00E+01 BW •70Jia·Bodi-Wtlgtllfor..U.(OIIWER. 1111} 
2.50E+01 ATN • 25:wn·A...,.png Tlmo for-..-.1!10g11ic ....._..,. {OSWER. 1111) 
7.00E+01 ATC •70yn·A~ Tlmoforcarclnogoric...........,..,(OSWER. 11111) 
1.00E•OO AF • 1.00 11'9'111 on· Mlnnta Factor, {EPA. Rogan JQ 

5.86E-cl HIF • (CF • Sot. 'FI'EF • EO •Af /BW))I(ATNK365)J 
2.01E-()6 HIF • (CF • Sot. • fl• Ef 'EO • AF 18W)J/(ATC)(l65Jl 

OAIL Y !NT AXE • (C8 • A8S • HIF) 
RISK(~<)•(INTAXEIRIOJ 

RISK(~<) • (INTAKE • SLOPE FACTOR} 

ED_ 001521 C _ 0000037 4-00082 



Table 6 
Oeanup Levels for Ingestion and Dermal Contact 

Adult Worker (Capped Data) 

~ 
(Future Worker Scenario) 

0 !I Risk Assessmrnt 

IIi~- c.-..u~UN 

r Df 

Chomlc 

l.3E-07 4.1E-05 4.21.·05 7.1E•02 7 IE'>Oi 
3.3£-01 4.2£-04 42E-04 71E•01 7.1£•02 
UE-GII 1.1£-05 I.IE:-05 5.1£•03 5.11!+04 
IIE-07 1.4£-05 1.51:-05 1.5£•02 a 5E•03 
27E-07 3.4E-05 3.4[-05 a 5E•02 I 5E•03 
3 3E-Oii llE-05 21E-05 1.4£•04 14£•05 
55£-07 1.2£-01 UE-01 1.2£•03 5.2£•04 I.IE-11 1.0£-01 1.1£-01 3.2£•04 l.2E•O 
30£-01 UE-05 2.21:-05 1.5£•03 1.5£•04 UE-10 3.5E-OI 4 OE-01 7.tE+03 7.tE•O 
1.7E-Oii 2.1£-04 2.1E:-04 I.TE•Ol 1.7£•04 
5.0£-01 3.2E-05 3.71:-05 I.TE•02 1.7E•D3 1.2£-10 7.5E-10 17£-10 3.7£•04 

UE-GII 2.4E-07 2.1£-07 2.2E•02 
UE-41 1.1£-45 1.2E-05 2.7E•05 2.7E•OI 

UE-10 4.~ UE-01 2.2E•03 
3.3£-05 4.1E-Q 4.11~ 2.5£+01 2.51!+02 

2.1£.01 2.1E-OI 4.1£•04 
7.0£-01 

··~ 
Ul:-01 UE+04 UI!+05 

7.3£.10 7.3£·10 4.1E•05 
2.1E-07 1.l£.011 1.51:-01 1.4£•04 1.4£•05 
5.2£-01 UE-04 UE-04 UE•01 3 4E•02 
1.2£-05 1.1£.43 UE-03 3.4E•02 3.4E•03 
I.OE-01 UE-04 1.lll-04 3.4£•02 3.4£•03 

2.~ HE-Gil 4.1£•03 4.1£•0 
5.2E-07 UE-05 1.51:-45 3.4£•02 3.4E•03 

l.1E-07 l.~ UE-05 2.5£•03 2.5£•04 
1.4E:.oe UE-GII 41£•03 
5.4£-07 5.4E-07 4.1E•02 
2.~ UE-GII 4.1E•Ol 

1 IE-05 2.2E-03 2.:1F.-43 2.5£•02 2.5£•03 

UE-01 1.1E-OI 2.0E-o& l.tE•01 
2.1£-011 UE-41 UE-01 7 OE•01 

UE-04 4TE~ HE~ 4.2E•OO 4.2£+01 2.3£-41 HE-01 2.tE-06 7.01!+01 
5.7£-02 7.1E•OO 7.1E>OO HE-01 2.5£•00 1.0£-05 UE-43 1.3E-03 1.4E•OO 
3.IE-03 4.8£-01 UE-01 5.1£.()1 5.1E•OO 1.1£-07 UE-05 1.lE-05 UE•01 

• UE-03 4.1E-01 4.1£-01 51£.()1 5.1E•OO 1.1£.()7 UE-05 1.3£-05 1.1E•01 
1.1£.02 1.3£•00 1.31:•00 4.2£-01 4.2E•OO 3.1£-06 UE-04 UE-04 UE•OO 

2.2£-04 UE-03 UE-03 7.4£+01 7.4£•02 UE-07 1.1E-Oii UE-01 1.1E•01 1.1£-0 , 1.2£-02 77E-02 I.IE-02 1.1£+00 1.IE•01 5.2£-07 3.2E-41 3.1£-01 4.5£•01 4.5£-0 
4.7£-05 5 IE-03 UE-03 4.2£+01 4.2£•02 
IIE-05 1.4£-03 1.5£-03 1.5E•OO a.5E•01 
6.6£-07 1.2£-05 UE-05 1.5£•01 I 5E•02 
4.]£-0ij 5.4£-04 5.4£-04 1.5£+01 a.5E•02 

5.11E-07 4.0£-01 4.11E-01 2.4£-03 24 

) a 5E-04 1.1E~ 1.1E~ 7.1E•04 71E•05 
21E-04 37£-03 4.0£-03 3.2E•01 3.2£•02 
20£-03 1.3£-03 3.3£.43 1.1E•02 UE•Ol 3.7£-07 2.5£-07 6.2£.()7 1.0£•03 1.0E•O 
2 3£-04 2.9£-03 3.2£-03 5.5£+03 5.5£•04 
UE-05 2.0£-04 2.2£-04 3.1E•02 3 11!+03 1.3£.()7 1.1E-48 1.7E-OI 5.1£•01 5.1£-0 

] 
2.5£-05 14E-03 1.4£-03 2.1£•01 2.1E•D2 
3.3£-06 5.2£-04 5.2£-04 I.IE•Ol e.eE•04 
1.3£-05 1.1£-04 UE-04 4.7£•03 4.7E•04 
5.3E-04 5.5£-03 I.OE-03 3.5£•03 3.5£•04 
8.2£-07 l.lE-01 2.1£-06 8.5£+03 UE+04 

4.1£-04 5.8£.02 UE~ 1.2£•03 1.2£+04 
•. 1£-45 5.1E-04 S.IE-04 2.4E+01 2.4E+02 
1.1£-04 2.4£-03 2.5E-03 t.IE•02 8.aE•03 
UE-05 1.11E-03 UE-03 4.2E•01 4.2£•02 
3.1£-04 46E-03 I.OE-03 5.5£•02 5.5£+03 
I +03 5 •04 

• j 
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ConUimlnants 

.. IF-NON-C ... RCINOGENIG-> 
KF-CAACINOGENIC----> 

FILE.OICOEXP .WIO 

1 .20E-03 
U$E-03 
4.50E-03 
1.00E-02 
1.50E-02 
4.70E-03 
S.OOE-03 
, $0E.Q2 
360E-03 
1.00E-03 

Table 7 
Incidental Ingestion of Soil 

Onsite Child/Adult 
(F'uture Residt~ntial Scenario) 

Expost~d Soils 
OU4 Risk Assessment 

ChrGnlc Hon~arclnooentc EffKtl Lifetime Carcinogenic Etrectll 

:s.ese.oe 
:use.oe 
USE-Oil 
USE-Oil 
USE-08 
3.ese.oe 
3.8SE-08 
38SE-Oe 
l.ISSE-08 
use.oe 

4.S&E.QI 
e.T&e-01 
1.84E.al 
USE-Oil 
uae.oa 
1.72E-Oa 
1.83E-Oa 
&.48E-08 
U2E-Oa 
:USE-011 

S.OOE~ 
l.OOE-05 
e.ooe.os 
e.ooe.os 
SOOE-05 

1.30E-05 

7.31E-05 
1 83E-03 
288E~ 
3.~E~ 
1.10E-03 

2.81E~ 

1.STE-Oe 
1.STE.Q8 
1.57E-08 
1.57E-Oe 
1.STE-Oe 
1.STE-Oe 
1 57E-Oe 
1.57E-Oe 
UTE-OII 
1.STE-Oe 

, ,..SE-01 
HOE-Oil 
T.OSE-09 
1.57E-Oa 
2.35E-Oa 
7.3eE-09 
7.83E-09 
2.35E-Oa 
5.84E-09 
1.57E.QI 

HOE~1 
3 . .0E~1 
3 . .oE~1 
1.70E+01 
1.30E•OO 
1.30E+OO 
1.80E+01 

8.10E+OO 

.8 Total Palhway Riak~ 

INCIOENT"L INGESTli)N OF SOIL 
CS • Concentration ol chemical in aoil (rnglkg) 

1 .OOE-08 CF "0.000001 kg/mg • eon.....ion Faclor. (EP". 1888a) 
2.00E+02 IRC • 200 mglay. lnpntion Rate oiiOII by a cllild (0-e yrs.). (OSWER. 1991) 
1.00E+02 IR" • 100 mglay • lngntion Rate oiiOil by an adun (6-30 yrs.), (OSWER. 1991) 
1.00E+OO Fl• 1.0 ·Fraction ollntakelrom IOUn>e, 100 percent (RAGS) 
IS.OOE•OO EOC •IS yrs • Exposun1 Durabon lor 1 child (O.e yrs), (OSWER, 1991) 
2 . .oE+01 EOA • 24 yrs ·Exposure Duration for an aduft (6-30 yrs), (OSWER. 1991) 
3.50E•02 EFC" 350 dayslyr • ~ura Frequency lor 1 cllilcl (O.e yrs), (OSWER. 1991) 
3 SOE+02 EFA • 350 dayslyr • El<poaura Frequency lor an aduft (6-30 yrs), (OSWER, 1991) 
1 $0E+01 BWC" 15 kg· Body Weight lor 1 child (1~ yrs), (OSWER. 1991) 
7.00E+01 BWA • 70 kg· Body Weight lor adult. (OSWER, 1991) 
3.00E+01 ATN • 30 rrs. Awraging TirMior non-earcinogenic compound&, (OSWER. 1991) 
7.00E+01 ATC • 70 rrs · Awraging TirMior carcinogenic compouncll. (OSWER. 1991) 

3.8SE.Q8 HIF" (QRC • Fl• EFC • EOC I BWC] + ~RA • FJ• EFA • EOAI BWA))"CF I (ATN)(365) 
1 57E-Oe HIF" (QRC • Fl • EFC • EOC I BWC) + ~RA • FJ• EFA • EDAI BWA))"CF I (ATC){365) 

OAIL Y INTAKE" (CS • HIF) 
RISK (~rcinogenic)" pNTAKE I RID) 
RISK (carcinogenic) • (INTAKE • SLOPE FACTOR) 

IUSII. 
un111n1 

e.95e.1o 
2 40E-09 
5.32E-OII 
3.99E~7 
8.57E-09 
1.02E-Oa 
3.78E~7 

1.42E-Oa 
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+41F-NON-CI'.RCINOGENIC-----> 
HIF-CARCINOGENIC------> 

FU.E:OICOEXP.WK3 

1.20£-03 
1&5E-Ol 
4 SOE-03 
1.00E-02 
1.50E-02 
~.70E-Ol 

5.00E-Ol 
I.SOE-02 
!.e<lE-03 
1.00E-03 

Table 8 
Dermal Contact with Soil 

Onsite Child/Adult 
(Future Residential Scenario) 

Exposed Soils 

1.DOE-01 
1.00E-01 
1 DOE-01 
1.00E-01 
1.00E-01 
1.00E-01 
1.00E-01 
1.DOE-01 
1.00E-01 
1.00E-01 

OU4 Risk Assessment 

C:III'Onlc Non-Carcinogenic Etr.cts Uf.Um1 C:lrclnogenlc e:trecu I 
r-~~~~------~==~~~~+-~~-.,------.~~~---~ 

ynttJ••• 

UIE-05 1.041!~ 3 72E-05 ~-•&E-011 
&eiE-05 U1E~ 3.72E-05 &.eiE-011 ~.&OE+OO 330E-O& 
l.eiE-05 UOE~ 3.72E-05 1.87E~ e.eoe•oo 1.UE-07 
I.SIE-05 USE~ 2SOE-05 347E-Ol 3.72E-05 3.72E-O& e &OE•OO 2.53E-07 
eeee.os 1.30E-07 1.50E-08 aeee-02 372E-05 5.58E-O& 3 <IOE+02 1 lilOE-05 
eeee.os •.OlE~ !.OOE-06 1.38E-02 3.72E-05 1.75E-O& 2.&0E•01 <1.!>4E-07 
leiE-05 <l.l<IE~ !.OOE-08 1.~5E-02 3.72E-05 1.81E~ 2.&0E+01 <1 13E-07 
e.eeE-05 UOE-07 2.50E-08 5.21E-02 3.72E-05 5 58E-O& 3.20E+02 1 71E-05 
e.eeE-05 3.12E~ 3.72E-05 1.3<1E-O& 
I.SIE-05 UIE-011 UOE-05 8.87E-0<1 3.72£-05 :S.72E-OII 11.10E+OO :S 38E-O& 

Tcial P~y Hazard lnckiX- 1. Tollll P11hway Ri1k_. 3.8E-05 

OERMI'.L CONTI'.CTWITH SOll 
CS • Con<'intnltion of chemocelln .all (mglkg) 
A8S • l'.blorpbon Fac:tof- Asaumed tc be 0.1 for oovanica, 0.1 for copper, lead, 

mange- , selenrum and zinc. 0.2 for cadmium, and 0.01 lor inotganoca (CI'.PCOI'. v;alues) 
1.00E-08 CF • 0.000001 kglmg • c:on...rs;on Fac:tof, (EPA, 18111&) 

2.50E+03 SAC • 2&0 sq em ·Skin Surface Araa Availabla (Child 0-e yr. ), hands, lf!TII, '-ga, (OHEA-E-:117) 
5.00E+03 SM " 5000 sq em· Skin Surface Anal A .. ilable lor Contact, (Adult), toanda, arm•. (OHEA-E-367) 
1.DOE+OO Fl c 1.0. Fraction o! intakalrom source, 100 percent {RAGS) 
3 50E+02 EFC • 350 dlya/yr ·Exposure Frequency, (Child: 0-e yr..) (OSWER. 111111) 
3 50E+02 EFA • 350 dlyalyr ·Exposure Frequency, (l'.dutt 6-30 yr.), (OSWER, 111111) 
8 OOE•OO EDC • e yr.- Duration lor child (1-e yr..). (OSWER. 111111) 
2.<10E+01 EOA" 24 lft · &poeure Duration lor adult (8-30 yr..). (OSWER, 1111111 
1.50E+01 BWC •15 kg· Body Weight fora child (1-e yr..), (OSWER. 111111) 
7.DOE+01 BWA• 70 kg· BodyWeightforldult. (OSWER. 111111) 
3.00E+01 ATN" 30 yr.. A .. naging Time for non<arcinogenic compounds, {OSWER. 111111) 
7.00E+01 ATC " 70 yrs • A .. raginiJ Time for ca~inogenoc compound a. (OSWER. 111111) 
1.0oe+OO AF • 1.00 m;tsq em -Ad~ Factor. (EPA. RegiOn X) 

8 88E-05 HIF " (((SAC • Fl • EFC • E0C • AF I BWC) + (SM • Fl • EFA • EDA • AF I BWA)) • CF I (A TNJi365)] 
3 72E-05 HIF =[((SAC • Fl' EFC • EDC • AF /SWC) + {SM • Fl' EFA • EDA • I'.F I BWA)) • CF I (ATC){385)) 

OAIL Y INTAKE " (CS • ABS ' HIF) 
RISK (noM:a~lnogenic)• (INTAKE I RIO) 
RISK (carc,inogenic) • ~NTAKE • SlOPE FACTOR) 
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Contaminant. 
or 

Chtmlcall 

. Pestic:iclel 
petta-BHC 
~.4'-DOO 
:v.ooe 
~.4"-00T 
~clrin 
~ptw.Ctllafcla .... 
~~mrne-Chloraant 
Dieldrin 
J::ndrin Ktlant 
Htplllchlor EpoxiOe 

J 
FilE OICOEXP.WK3 

] 

• ' 

Table 9 
Cleanup Levels for Ingestion and Dermal Contact 

Onsite Child/Adult 
(Future Residential Scenario) 

Exposed Soils 
OU4 Risk Auessment 

Non-Carclnotenlc ltlo Non- Nor\- Carcinogenic Rt.k 
carcinogenic Ctn:lnogenlc 

Ct.anup. Cleanup 
Ltv .. Ltval lng· I Dermal llnhal·l 

Htton Contact IUon Total (Ha-G.1J (H001.0J 
lngHI·I Dermal llnhal- I 

IOn Contact IUon Total 
HQ HQ HQ HQ · malkll maflla Rlak Rllk Rlak Rlak 

7.0E-10 UE-08 :ue.oe 
2.4£-011 t.tE-07 1.2£-07 

7.3E.OS 3.5£-03 3.5£-03 2.&E.01 28E+OO 5.3E-OII 2.5£.07 2SE-07 
t.SE-03 87E-02 S.DE-02 1.7£-02 1.7£.01 4.0£-07 ue.os UE-05 
2.DE-04 UE-02 1.4£-02 3.4£-02 34£.01 D.IIE-00 4.5£-07 411£-07 
3.0E-04 1 4E-02 1.5£-02 3.4E-02 3.4£.01 t.OE-08 411£-07 4.9£-07 
1.1£-03 5.2E-02 5.3£-02 2.8E-02 2.5£.()1 3.11£-07 1 .IIE-05 1.8E-05 

2.11£-04 e.TE-04 D.SE-04 1.1£-01 1.1E+OO UE-08 :UE-08 4.8£-011 

Cerclnogtnlc Carcinogenic 
Cleanup Clunup 

Ltvtl l.tvtl 
(RII-•11!o4J (RIIk•1E.C) 

maflla O'laflla 

5.5E+OO 5.5E-02 
3.9£+00 3 9E-02 
3.9£+00 3DE-02 
7 7E-02 7.7£-04 

1.0E+OO 1.0E-02 
1.0£+00 t OE-02 
112E-02 8.2E-04 

2.1E+OO 2.1E-02 
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Comamlnenl8 

• • -'aaumed Value 

HIF-NON-CARCINOGENic-.>
HIF £'Ait? O!lt!NH 

FllE.OICOEXP.WK3 

1.20E.Q3 
U5E-03 
•. 50E.Q3 
1.00E-02 
1.50E-02 
•. 70E.Q3 
!OOE-03 
1.50E.02 
3.80E-03 
1.00E-o3 

Table 10 
lncidental Ingestion of Soil 

Adult Worker 
(Current and Future Worker Scenario) 

Expost~d Soils 
OU4 RJsk Asseument 

Ch~nlc Non.Cerclnogenlc ~ Lifetime Cerclnogenlc EII'KI8 

8 38E-011 1.13E·10 3.35E-OII ~ 03E-11 
838E-OII 1.7~E-10 3.35E-OII e.21e-11 2.40E.01 
8.39E-OII ~.23E·10 335E-011 1.51E-10 3.40E.01 
8.38E-OII 8 38E·10 5 OOE-04 UIIE-011 3.35E-OII 3.35E-10 3 ~OE-01 
8 38E-Oe U1E-08 3 OOE-05 •. 70E-05 3.35E.oe 503E-10 1 70E+01 
8.38E-Oe •. 41E·10 e OOE-05 7 311E-OII 3.35E-Oe 1.511E·10 1.30E+OO 
1138E-Oe ~.70E·10 e.ooe.os 713E-OII 3.35E-Oe UIIE·10 1.30E+OO 
11.311E-Oe U1E-08 S.OOE-05 2.&2E.()5 3.35E.oe 503E·10 1.80E+01 
8.311E.oe 3.311E·10 3.35E-Oe 1.21E-10 
11.311E.oe 11.311E·11 1.30E.()5 7.23E.oe 3.35E.oe 3.35E·11 II 10E+OO 

Tolal Pathway Huard lnde•-» 8 Total Pelhway Riak--> 

INCIDENTAL INGESTION OF SOIL 
CS • Concanntion of chemiCII in toil (mg/11;) 

1 OOE-011 CF a 0.000001 kg/mg. Conwrsion Fector, (EPA, 191111a) 
5.00E+01 IR • 50 mg/day • ln911tion Rate ol toil by an adu~ wort<er, (OSWER. 1881) 
1.00E+OO Fl a 1.0. Fraction ollntoke from aourc:e. 100 peroent (RAGS) 
2.50E+01 ED • 25 )'II· El<poaur~ Duration !of an aduK wort<er, (OSWER, 1881) 
~ 80E+01 EF • ~ dars/)'1' ·Exposure Frequency for an aduK wort<er (1 daytwk lor~ wka) • 
7 OOE+01 BW • 70 kg· Body W~ight for aduK wort<er, (OSWER. 1881) 
2.50E+01 ATN • 25 )'II· Awraging Time !of ...,._rcinogenic compounclo, (OSWER, 1881) 
7.00E+01 ATC • 70 )'II· A-.ging Tome !of c:erclnogenic cornpouncla, (OSWER. 1881) 

11.311E.QII HIF a ((CF • IR • Fl'ltl • EF I BW)) I (ATN)(365) 
3.35E.QII HIF • ((CF • IR • Fl • EO • EF I BW)) I (A TC)(365) 

OAIL Y !NT AKE a (CS • HIF) 
RISK (non..-ciiiCif'lnlc) • ONTAKE I RIO) 
RISK (C8rcinogenic) "ONTAKE • SLOPE FACTOR) 

U9E-11 
5.13E-11 
1 14E-10 
855E.og 
20SE-10 
2.111E-10 
e.ose.og 

30SE-10 

18E.QII 
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~mlnmts 

or 
Clltlmlclls 

.. 

ioella·BHC 
~.··-ooo 
~···.ooe 
~.4'-001' 
iA'cfrin 
~~~ 
pamrna-Cttlordane 
pelclrin 
~nclrin t<etone 
~pllchlc>F Epclllide 

lolA • 0.111 Nat Available 

fl . 11avmec1 Valul 

+-!IF...f>ION-CARCINOGENIKIC;.-----> 
HIF-CARCINOGENIC------> 

FILEOICOEXP.WK3 

RME 
Cone 
(CS) 

ma/ka 

1.20E-03 
1.&SE-03 
4.50E-03 
1 OOE-02 
1.50E-02 
4.70E.()3 
S.OOE-03 
1 .50E-02 
3.80E-03 
1.00E-03 

Table 11 
Dermal Contact with Soil 

Adult Worker 
(Current: and Future Worker Scenario) 

Exposed Soils 

~o,Uon 
Ftctor 
(ASS) 

unlll .. ll 

1.00E.01 
1.00E-01 
1.00E.01 
1.00E.01 
1.CJOE.01 
1 OOE-01 
1.00E.01 
I.OOE-01 
1.00E-01 
1.00E.01 

OU4 Risk Auenment 

Chronic Non-CIIrclnogenlc !rr.cts Lifetime Ctrclnogenlc Enecta li ,, 
Hum1n j . I Adjumd I H8Zird 

Humin ·j I Adju~d I lntaMI F1ctor Dally Derm11 Quol8nt lntlke F1ctor Dilly Dermal 
(HIF) lntlkl RID (HQ) (Hif") lntiM Slope F1ctor Risk 

kGikGoCIIV lftlllkGoCIIV ma/kaoCIIY unltltll kai!<.G.oCIIY ma/kaoCI•v ka-clavlma unlt111s 

seee.oe 7.03C·10 2 09E-08 2 51E·10 
s.eee.oe 1.0&E-08 2 09E-08 3.87E-10 •. 80E•OO 1 86E-09 
s.eee.oe 2.114E-08 2 OSIE-08 11 .• 2E-10 6.80E•OO &•1E-09 
s.see.oe s.see.oe 2.50E.OS 2 34E.o.t 2.0SIE-08 2 OSIE-011 8.80E+OO U2E-08 
s.eee.oe 8 79E-OII 1.50E-08 5.88E-03 2.0SIE-08 3.14E-09 3.4DE•02 1.07E-08 
s.see.oe 2.7SE-OII 3.00E-08 11.18E.O. 2 OSIE-08 11.84E-10 2.80E•01 2 see.oa 
s.see.oe 2.113E-011 3.00E-08 ane.a. 2.09E-08 1.0SE-09 2.80E+01 2.72E-08 
s.see.oe UGE-011 2.50E.()8 U2E-03 2.09E-08 3.1.E-09 3.20E+02 1.00E-OII 
Se&E-011 2.11E-OII 2.09E-OII 7 S.E-10 
s.see.oe S.I&E-10 UOE-05 4.51E.OS 2.09E-08 2.09E·10 810E+OO 1 SJOE-011 

Tclllll Palh.,.y Haurd lnchx_. 1.2E.O Tlllal P-y R,.k_ L 1E.Q8 

DERMAL CONTACT WITH SOIL 
CS • Concentnobon ol chemiclll in aoil (rnglkg) 
ASS • Al>aorption F1ctor • Auumltd to be 0.1 lot orgtnics, 0.1 tor COP!*. le1d. 

,.,...ngtnHI. tolenium 1nd zinc, 0.21or cedmium. and 0.01 lor inorgtnics (CAPCOA volun) 
1.00E-OII CF • 0 000001 kglmg • Con,.,.;on Ftcor, (EPA. 18aie) 
3.12E+03 SA • 3120 1tc1 em • Skin Surfllce Aru Availtbll lor Contact. hlndo, 1rma, (EPA. 188ia) 
I.OOE+OO Fl• 1.0. F',.ction ollntakelrom aouret, 100 percent (RAGS) 

4.80E+01 EF • 48 dtyslyr ·Exposure Frequency lor 1n 1du~ wor1<er (1 dllylwk lor 48 witS) • 

2.50E+01 ED • 25 ~ • Expotu,. Du,.tion lor edull, (OSWER. 111111) 
7 OOE+01 BW • 70 kg. BodyWeigMtor adult, (OSWER. 11181) 
2.50E+01 ATN • 25 ~ • A.,.,.ging Time lot non-earciftOiM'Ie oompou,.._, (OSWER. 11181) 
7.00E+01 ATC" 70.,... A.,.,.ging lime lotcereonogenie compounds. (OSWER. 111111) 
1 .OOE+OO AF • 1.00 mgl~tq em • Adtleranoe Factor, (EPA. R~ion X) 

5.86E-OII HIF • (CF 'SA' Fl • EF' ED' AF I BW)) I (ATN)(385)) 
2.09E-08 HIF • (CF 'SA' F1 'EF' ED' AF I BW)) I (ATC)(385JJ 

DAILY INTAKE • (CS ' ASS • HIF) 
RISK (non-carcinogenic) " ONT AKE I RID) 
RISK (cert;nogenic) "ONTAKE • SLOPE FACTOR) 

ED_ 001521 C _ 0000037 4-00088 



I • l 

j 

• 

Conlamlnant8 
or 

Chtmtcalt 

Peeticodol 
pttta-BHC 

. ~.4'-000 
~.4'-00E 
~.4'-0DT 
~ 
Atptw-Cnlonlalne 
~rnrnk:h-nt 
Pittdrin 
Encmn~ 
Hepllochtor Epcllidt 

Table 12 
Cleanup Levels for Ingestion and Dermal Contact 

Adult Worker 
(Current and Future Worker Scenario) 

Exposed Soils 
OU4 Rhk Anseumeot 

No~arclnoganlc R1111 Non- Non- carcinogenic l'tllk 
Carclnogtnlc Carcinogenic 

Cltan"p Cleanup 
Laval Laval Ina- I O.rmal llnllal·· I . ·· 

tltlon Contact llllon Total (HQ-0.1) ''!.a:'~~) 
lngalll·l Darmal llnllal- J 

lon Contact llllon Total 
HQ HQ HQ HQ · mollul Rltk Rllk Rl1k Rllk 

1.5E-11 UE-011 1.9E.OV 
5.1E-11 8.4E-OII ese.ov 

UE-08 2.3E.O. 2.4£.0. 4.21:+00 4.2E+01 1.1E-10 1.4E-08 1.4E-08 
4.7£-05 UE-03 UE-03 2 SE-01 2.5E+OO UE-011 1.1E.Q8 1.1E-08 
?.AE-08 8.2E.O. 9.3E.O. 5.1E.Q1 S 1E+OO 2 OE-10 28E-08 28E-08 
7.8E.Q8 9.8£.0. 8.8£.0. S.1E.Q1 S.1E+OO 2.2E-10 2.7E-08 2.7E-08 
2.8E-05 3.5E-03 UE-03 4.2£.()1 4.2E+OO a. 1e-011 1.0£-08 1.0E.Q8 

7.2E-08 4.5£-05 5.2£-05 1.111:+00 UE+01 3.1E-10 UE.OV 2 :!E-011 

Cerctnogentc Cll'l:lnoganle 
Cleanup Cleanup 

Laval Laval 
1Risk•1E~) 1Risk•1E-4) 

malkll maiko 

9 9E+01 9 9E-01 
7.0E+01 7 OE-01 
7.0E+01 7.0E.Q1 
1.4E+OO 1.4E.Q2 
1.8E+01 UE-01 
1.8E+01 , ee.o1 
1.5E+OO 1 SE-02 

4.5E+01 4.5E.01 
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i 
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Contarnlnan1a 

HIF-NON.CARCINOGENic;--. 

~IF-CARCINOGENic;;C---~ 

FILE OtCEXPRC WK3 

1.201:-03 
1 BSE-03 
4.50E.m 
1 OOE-02 
1.50E-02 
4.7DE.fll 
S.OOE-03 
1.50E-02 
seoe.m 
1.00E-C3 

Table 13 
Incidental Ingestion of Soil 

Onsite Child/Adult 
(Current Recreational Scenario) 

Exposed Soils 

uee.oa 
766E.QB 
7.eeE.QB 
7.66E.QB 
7.66E.QB 
7.66E.QB 
7.66E.QB 
7.66E.OS 
7.66E.OS 
7.66E.OS 

OU4 Risk Assessment 

i.1aE-11 
1.42E·10 
3.45E·10 
7.66E-10 
1.15E~ 
3.80E·10 
3.83E-10 
1.15E~ 
278E·10 
7.66E·11 

500E~ 
S.OOE-05 
e.ooe.os 
e.ooe.os 
5.00E-05 

UOE-05 

1.53E.Q8 
3.83E.o5 
e.ooe.oe 
835E.Q8 
2.30E.o5 

uee.oe 

328E.OS 
3.28E.QB 
328E.QB 
3.28E..QII 
3.28E..QII 
3.28E.QB 
3.28E..QII 
3.28E..QII 
3.28E..QII 
3.28E..QII 

3.i4E·11 
e.07E·11 24DE.01 
1.48E·10 S.40E.01 
3.2SE·10 3.40E.01 
4112E·10 1.70E+01 
1.~E-10 1.30E+OO 
1.84E·1D 1.30E+OO 
4.112E·10 1.eoE+01 
1.18E·1D 
3.2eE·11 11.10E+OO 

8.1 Total Pa-y Riak->< 

INCIDENTAL INOESTl()N OF SOIL 
CS " Concenntion of chenuc:al in soil (m;/lce) 

1 .OOE.oe CF • 0 000001 kglm; • Conwrsion Factor. (EPA, 111811a) 
200E+02 IRC" 200 mgtday·lngntion Rate of soil by a child (0-6 )"$.). (OSWER. 111111) 
1.00E+02 IRA • 100 mglday-lngntion Rate ofso!l by an adult (8-30 )"$.). {OSWER. 111111) 

U!8E.01 Fie 0.188. Fractiion of Intake 11om source. 2 hra/day (1 day • 12 hrs a:poaure,_ 
8.00E+OO EOC • 8 )'T5 • Ex;>osurw Duration lot a child (0-e )"$). (OSWER, 111111) 
2.40E+01 EDA" 24 )'T5. Elcposu•• Duration for an adult (8-30 yrs), (OSWER. 11181) 

5 20E+01 EFC" 52 uyslyr. &posura Frequency for a child (0-e yrs). 2 u~ fore monlhllyr I 
2.80E+01 EFA • 28 dayslyr. &posura Frequency for an adult (8-30 )"$). 1 uylwk fore monlhalyr I 
1.50E+01 BWC • 15 kg. Body Weight for a child {1-8 yrs). (OSWER. 111111) 

7.00E+01 BWA o 70kg. Body Weight for adult. (OSWER, 11181) 
3.00E+01 ATN • 30 )'T5. A-gir.g TlfM for non-carcinogenic compound~, (OSWER. 111111) 

7.00E+01 ATC • 70 )'T5 • A-11"'11 Tl,.for carclnogeruc compoundS. (OSWER. 111111) 

7.66E..QII HIF • ((lRC • Fl• EFC • EOC I BWC) +{IRA • FJ• EFA • EOA I BWA))'CF I (ATN){385) 
3.2&E.OS HIF" (~Rc• Fl• EFC• EOCIBWC) +(IRA • Ft• EFA • EDAIBWA))'Cf I(ATC)(385) 

DAILY INTAKE = (CS • HIF) 
RISK (nor><:arcinogen!t) a pNTAKE I RID) 
RISK (c:arcinog..,ic) " (INTAKE • SLOPE FACTOR) 

Rl•k 
unttlna 

1.46E-11 
502E·11 
112E·10 
8.37E.Qg 
2.01E·10 
2 13E-10 
7.88E.og 

2.1111E-10 

1 7E..QII 
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Hlf-NON-CARCINOGENic-----> 
HIF-CARCINOGENIC------> 

Fll.E.OICEXPRC. WK3 

1.20E-03 
1.8SE-03 
4.50E-03 
1.00E-02 
1 50E-02 
4.70E-03 
5 OOE-03 
1.50E-02 
3.80E-03 
1.00E-03 

Table 14 
Dermal Contact with Soil 

Onsite Child/Adult 
(Current Recreational Scenario) 

Exposed Soils 

1 OOE-01 
1.00E-01 
1.00E-01 
1 OOE-01 
1 OOE-01 
1 OOE-01 
1 OOE-01 
1.00E-01 
1.00E-01 
1.00E-01 

OU4 Risk Aueument 

Chronic Ho~rclnogenlc l!lfed8 Lifetime Carcinogenic l!lfects 

uee.oe 1.78E-10 a 27E.07 7.53E-11 
1.48E-OII 2.71E-10 8.27E.07 118E-10 4.80E+OO 
1.~E-OII 8.511E·10 8.27E-07 2 82E-10 e.eoe•oo 
1 48E-OII uae.ce 2.50£-05 uee.os 8.27E-07 8.27E-10 8 BOE+OO 
uee.oe 2.20E-08 1.50E-OII U&E-03 8.27E-07 11.41E·10 3 40E•02 
1.~E-011 e.&IIE-10 300E-Oe 2 28E-04 e 27E.07 2.115E-10 2.80E+01 
1.48E-OII 7.32E·10 3.00E-Oe 2.44E-04 8.27E.07 3 14E-10 2.80E•01 
1.48E-OII 2.20E-OII 2.50E-OII e.7ee-04 8.27E-07 U1E-10 3 20E+02 
1.48E-OII 5.27E-10 8.27E.07 2 28E-10 
1.~E-011 U8E-10 1.30E.o5 1.13e-05 8.27E-07 8.27E-11 1.10E+OO 

T·lllal Pathway Hazard lnda- TlllaiPa~wayR~k~ 

DERMAL CONTACT WITH SOIL 
CS • Concentration of chemical in aoil (mglkg) 

ASS c Absorpbon Factor • Assumed ID be 0.1 lor organics, 0.1 lor copper, lead. 

manganese. aelenium. zinc. 0.2 for cadm1um. and 0.01 lor incrganice (CAPCOA .. h.,~) 
1 OOE-011 CF • 0.000001 kg/mg • Co,.,..rsion Factor, (EPA, 1118811) 

5 57E-10 
1 .112E-09 
4.27E-08 
3 20E.07 
7.87E-08 
818E-08 
3.01E.07 

5 71E-10 

6.4 .07 

2 50E+03 SAC • 2SOO .cj em • Skin Suo11ece ANa A .. ilable (Child ()..8 yrs.). ll.enda, arms. lega. (OHEA·E-387) 

5.00E+03 SM • 5000 .cj em. Skin Suo11ece Area A .. illlble for Cont.c1, (Adult). handa. erma, (0HEA.e.:•.e7) 
1 88E-01 Fl • 0. 18fl· Fraction of lnt.keiTom aouree. 2 hrs/day (1 <lay • 12 hrs expoauN)II 

5.20E+01 EFC c 52 dayslyr • ExposuN Frequency lor • child (0-e yrs), 2 <lays/Wk fore monltts/yf I 
2.80E+01 EFA • 28 dayslyr. Exposure Frequency lor an aduft (8-30 yrs), 1 dayi'Wk lore montllalyr I 
8.00E+OO EOC • 8 yrs. Ourstion lor child (1-8 yrs.). (OSWER, 1881) 

2.40E+01 EDA • 24 yrs • El<posuN Ourabon lor aduft (6-30 yrs.), (OSWER. 1881) 
1.50E+01 BWC • 15 kg. Body Weight lor a child (1-8 yrs.), (OSWER, 1111) 
7.00E+01 BWA • 70 kg· Body Weight for adult. (OSWER, 111111) 
3.00E+01 ATN • 30 yrs. A,...rsging Time for r>CHH:8rcinogenic oompounds, (OSWER. 11191) 

7.00E+01 ATC • 70 yrs. A..,.ging Time lor cercinogenoc compounds. (OSWER. 111111) 
1 .OOE+OO AF • 1 .OJ rng/5q em • Adherence FaciDr, (EPA. Region lQ 

U8E-Oe HIF • (((SAC • Fl" EFC • EDC • AF I BWC) + (SM • FJ• EFA • EDA • AF I BWA)) • CF I(ATN)(385)] 
8 27E.07 HIF • (((SAC • Fl• EFC • EOC • AF I BWC) + (SM • Fl" EFA • EDA • AF I BWA)) • CF I(ATC)(3e5)J 

DAILY INTAKE • (CS • ABS • HIF) 

RISK (ncn-c:~~reinogenic) • ONT AKE I RIO) 
RISK (carcinogenic) • pNTAKE • SLOPE FACTOR) 
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Chemicals 

Pntlcicln 
O.lla-BHC 
4,4'-000 
4,4'-DOE 
4,4'-00T 
i"ldrin 
~.CNonllnl 
!Gamma.ChiO<dllne 
~~~ 
!Enann~ 
1'--plact>iof Epclllide 

J 

I 
FIL£:01CEXPRC.WK3 

• 
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Tabh! 15 
Cleanup Levels for lngestRon and IJermal Contact 

Onsite Child/Adult 
(Cur·rent Recreational Scenario) 

Exposed Soils 
OU4 Risk Asseument 

Non.C.rclnogenle .U.k Non· Non- Carcinogenic Rllk 
C:arclno~enlc Carcinogenic 

Cleanup Cleanup 
uval. Laval Jne- I Derma\ llnhll· ., · 

HUon Contlct lltlon TOIII (Ha-cl.l) (HQooi.O) 
lngnt-1 De""al•llnhal-1 

ion Contlct ltlon TOIII 
HQ HQ HQ HQ ·,a/kl:l · mallr.a ltlsk Risk Risk Risk 

15E-11 UE-10 5 ?E-10 
5 OE-11 UE-'11 2 OE-'11 

I.SE48 S.IIE-05 e.oe.os 1.7E+01 1.7E+02 1.1E-10 4.3E-'» 44E-OQ 
3.8E-05 1.5E.m 1.SE.m 1.0E+OO 1.0E+OI 8.4E-'ll 3.2E-'l7 3 3E-'l7 
B.OE-08 2.3E.O. 2.4E.O. 20E+OO 2.0E+01 2.0E-10 7.7E-'ll 7 IIE-09 
8.4E48 2.4E.O. 25E.O. 2.0E+OO 2 OE+01 2.1E-10 8.2E-'ll UE-09 
2.3E-05 UE.O. ll.OE.O. 1.7F.+OO 1.7E+01 ?.IIE-'11 3.0E-'l7 31E-'l7 

S.IIE48 1.1E-05 1.7E-05 SBE+OO 5.8E+01 l.OE-10 5.7E-10 8.7E-10 

carcinogenic Co rclnogenlc 
Cleanup Cleanup 

Laval Laval 
(Risk•IE~) (RIIk•IE.C) 

ma/ka ma/ka 

3.2E+02 3.2E+OO 
23E+02 2.3E+OO 
2 3E+02 2 3E•OO 
4.8E+OO 4.8E-'l2 
e OE+01 8.0E-'l1 
e OE•01 80E-'l1 
41lE•OO 4.11E-'l2 

1.1E+02 11E+OO 
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